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Abstract 

(57)[g#)] 

mm LTC 4 <*lt*3-K*S cDNA 

SfHS*>/^ftT*&& LTC 4 g#<*<Dgi*lC«J: 
££5lf*lC*c5< LTC4ft8l*ffl55tt«*fW 



5 1000 



clean water original intention (1 other ) 



(57) [Abstract] 

cDNA which novel LTC 4 receptor protein quality cord is done 
was isolated. 

binding experiment which uses LTC 4 with offer of 
LTC 4 receptor which is a novel protein, became possible. 

With screening of compound which decorates activity of 
LTC 4 receptor which is based on binding experiment, 
medicine development which designates LTC 4 receptor as 
target becomes possible. 




Claims 
[Iff** 1] 

E5W*:2, 1E5(J§^:18. fccfcl/E5i]§^:22 

.S*2.EM#*:18.fc*tfE5U*#:22 ©I* 
ftl^l^EltCDTSyKEMlcfcL^T. 1 *>L< 



[Claim(s)] 
[Claim 1] 

protein o where amino acid of 1 or plural is deficient in 
amino acid sequence* which is stated in any of Sequence 
Number:2 * Sequence Number: 1 8 * and Sequence 
Number :22 or amino acid sequence which is stated in any of 
Sequence Number:2* Sequence Number: 1 8* and Sequence 
Number:22, is decoratedby substitution includes amino acid 
sequence which with addition andinsertion and/or other amino 
acid , possesses leucotriene C4 receptor activity 
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EM##:1 s K5»]#*:17, *3 «fcl/EM»#:21 
©l^*t3WcE«©ttl6E5iJ^&ft6 DNA i: 

DNA 4<a— K-f**>/^H"Cfc-DT,P^3h 
'Jx> C4 ftS*Stt£*-r«*://<*Jlo 

[R*B3] 

K"#:5 DNAo 
[I**3S4] 

n#1X 3 1^15®© DNA £SIS! RTttlCftft-rs' 
[R**5]- 

R*«4IzB«©»JMe»*£**U Sl^g 



[R*«6] * 

[R*« 7] 

C4 ftSftjsit**«-r*stt©ttu*ao 



a)Q-f=ih l Jx>C4g:§<*CD'J*r>K(7)SaT-C 

*xa 

[tt*H83 

a) n*ziMJx>C4ftStt©'J#:/RD#ttTT? 
^*tt***-&6Xg, 

b) p-faHjx> C4 gs#att©*<b*as-r 

<5Xfl 

c) P>T=iMJx> C4 

£S*R-r&xig 



[R*« 9] 



[Claim 2] 

Under DNA and stringent condition which consist of 
nucleotide sequence which isstated in any of Sequence 
Number: 1 * Sequence ^Number: 1 7 > and Sequence : - .jl 
N umber :21 hybridize DNA which is done cord with protein 
which is done, protein D whichpossesses leucotriene G4 
receptor activity 

[Claim 3] 

DNAo which protein which is stated in Claim 1 * or Claim 2 
cord is done 

[Claim 4] 

DNA which is stated in Claim 3 revelation transformed host© 
whichpossibly is kept 

[ClaimS] 

method 0 which produces protein where it cultures 
transformed host whichis stated in Claim 4 , expressed 
product includes step which recovers,states in Claim 1 or 
Claim 2 

[Claim 6] 

antibody o for protein which is stated in Claim 1 or Claim 2 
[Claim 7] 

detection method© of activity which includes following step, 
decorates leucotriene C4 receptor activity of compound being 
tested 

protein % which under existing of ligand of a)leucotriene C4 
receptor is stated in Claim 1 or 2 or transformed cell and 
compound being tested which reveal this protein stepo which 
contacts 

step which measures change of b)leucotriene C4 receptor 
activity 

[Claim 8] 

screening methodo of substance which decorates leucotriene 
C4 receptor activity which includes thefollowing step 

protein, which under existing of ligand of a)leucotriene C4 
receptor is stated in Claim 1 or 2 or transformed cell and 
compound being tested which reveal this protein step Q which 
contacts 

step which measures change of b)leucotriene C4 receptor 
activity 

step which selects substance which decorates c)leucotriene C4 
receptor activity 

[Claim 9] 
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HI** K Sfetttt** 2 KSE»OTCK=iHJx 
Specification 

a— DNA, 1£ DNA £^3Tf S^?* 

»'<**-£#*'r*»iMg»iiii&aim 
*»*ttfflLfc*ijix*y-=.>?a.i=iBi- 

»LTL^(il^P^y5>v> 1-8. 

al mmm&. uj*ft= «(1988)#rb). 
-t*L&o±aftffli*-t*fr*L0)x^3-y-y^K 

x-fatrV-f KCD-OT-ft^P^hyx^l;};. 7 

1 S tt II K "C ft 5 (Samuelsson ; B.et 
al.(1987)Science.237,l 171-1 176) 0 

□-fahUx>Hl*Q>faHJx> B4(LTB 4 )<k. Hi 
KMlc^^K^eftLfc^^KP-fah'Jx 

*#a>*?*Kn-f3MJx>4:LTIi. a^fbh 
'Jx> C4(LTC 4 ). P*fPh'JX> D4(LTD 4 ). fc<J: 
l/P^zihUx> E4(LTE 4 )6<ttb*lT.l^4 0 

LTB 4 lifijHl«CDSI*ftStt<bH*-efty, & 

fc L T (Chen,X.S.et al.( 1 994)Nature 

372.pl 79- 182) 0 

LTC 4 . LTD 4 . <fcl/ LTE 4 li. 



For anti-inflammatory or use against allergy medicine 
composition 0 which includes antagonist of protein which 
possesses leucotriene C4 receptor activity which is stated in 
Claim 1. or Claim 2 and additive which is allowed in 
pharmacological 

[Claim 10] 

Medicine composition 0 for vasodilation which includes 
antagonist of protein which possesses leucotriene C4 receptor 
activity which is stated in Claim 1 * or Claim 2 and additive 
which is allowed in pharmacological 



[Description of the Invention] 

technological field this invention, novel peptide leucotriene 
receptor protein quality, regards drug screening method which 
uses transformed cell and said cell which contain vector* 
said vector which contains DNA. said DNA which this 
novel protein cord has been done. 

background technology 

eicosanoid like prostaglandin and thromboxane, leucotriene 
with family of one of metabolite of arachidonic acid, has 
shown various physiological action in order tomaintain 
homeostasis of organism, (chaired laboratory prostaglandin 
1-8. Katori trust, Murota Seiitsu, Yamamoto Shozo 
compilation ( 1 988)reference). 

Those physiological action through plasma membrane 
receptor which is peculiar to respective eicosanoid are thought 
that it reveals. 

leucotriene which is a one of eicosanoid is consecutive 
physiological activity lipid whichS -lipoxygenase in 
metabolite of system of arachidonic acid shows strong 
physiological activity with low concentration, 
(Samuelsson,B.et al. (1987) Science.237,1 17 1- 1 176 ). 

leucotriene leucotriene B 4 (LTB 4 ) with, are roughly 
classified to two of peptide leucotriene which peptide 
connects to fatty acid. 

As peptide leucotriene of the latter, leucotriene C4 (LTC 4 ), 
leucotriene D4 (LTD 4 ). and leucotriene E4 (LTE 4 ) is known. 

LTB 4 with strong activating factor of white blood cell, has 
carried out important role with suchas inflammation immune 
reaction and infection defense , (Chen,X.S.et al. (1994) 
Nature (London ) (0028 - 0836) 372.pl 79-1 82 ). 

On one hand, LTC 4 . LTD 4 . and LTE 4 , have contraction of 
the various smooth muscle which begins air passage smooth 
muscle, contraction of mucosa secretion accentuation. 
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atUtt£0>ftfll£tt7Tl*& (Taylor.G. W.et 
al.( 1 986)Trends Pharmacol.Sci.7,p1 00- 1 03) o 

£ & -v> 7 u ^ * - & ft ft a a n ft SI ft ft . 

&1*^j8iJSifefci:0&lSgSft. inflammatory 
bowel disease ^>ftfttt:fcB'&££a>H&ft. 

Tl*&(ftflML£Slfft.lli:t:M = 11(1988) 

3,225-227,484-486,Piper,P.J.et 

al.(1984)Physioi.Rev.64.744-761,Taylor,G.W.et 

al.(1986)Trends 

Pharmacol.Sci.7. 1 00- 1 03,Lewis,R.A.et 
al.(1990)N.Engl.J.Med.323.654-655) o 

*fc..^?-KP'f=lh'JX>(LTC4fc«J:l/ LTD 4 ) 
li«biRI6aHf>HJlll»*<D*«ftfi"F*t.fc& 

ffl= «l (1988) IS & ? P X $ 7 > > 
2,64-70,Piper,P.J.et 

al.(1984)Physiol.Rev.64.744-761,Letts,L.G.et 
al.,( 1 982)Br. J.Pharmacol.76 t 1 69- 1 76.Chiono,M.et 
al.,( 1 991)J.Pharmacol.Exp.Ther.256,l 042-1 048) . 



3livci*. n-fah'J 

IUPHAR(International union of 
Pharmacology)!:: <fcoT, P'faHJxi/Oggft 
l*S S^WIC BLT CysLTl. ftSfc. ft 

CysLT2 3 Ol=#S&h.Tl*& 

(Alexander,S.PH.et al.( 1 997)Trends 

Pharmacol.Sci.(Suppl.)50-5 1 ) 0 

BLT »S*tt.LTB 4 *!r*JI«HzE«-r-6«e 

CysLTl &®Wt CysLT2 1*1**1* 
* h* P •< 3 h 1 ) X §g |$ -f & ft % (* Tf & 

CysLTl %®mK K# 0**tt LTD«ft«* 

IS ta -H (ICI204219 . MK476 , SR2640 „ 
SKF104353.LY170680 )"£■*•■ <D£tttt IB # 
»Br*h.*©l=m/C.CysLT2 g^ttliffiBS 
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fibrillation vein of the air passage and leakage or other action 
of blood serum component, (Taylor } G.W.et al. (1986) Trends 
Pharmacol.Sci.7,plOO-103 ). 

From at this kind of action, as for peptide leucotriene, it is 
thought that ithas participated in pattiopoiesis* development 
and increase badness of the inflammation and allergic 
disease* for example asthma and bronchitis and allergic 
rhinitis or other respiratory disease* psoriasis and dermititis 
or other dermititis* inflammatory bowel disease and the 
ulcerative colitis or other intestinal disease* , (Katori trust, 
Murota Seiitsu, Yamamoto Shozo compilation (1988) chaired 
laboratory prostaglandin 3,225-227,48 4- 486,Piper,P.J.et al. 
(1984) Physiological Reviews (0031 - 9333, PHREA7 ) 
64.744 - 761, Taylor,G.W.et al. (1986) Trends 
Pharmacol.Sci.7.100-103,Lewis,R.A.et al. (1990) N.Eng 
U.Med.323.65 4- 655 ). 

In addition, peptide leucotriene (LTC 4 and LTD 4 ) brings 
prominent decrease of cardiac contractility and crown blood 
flow, it is known and (Katori trust, Murota Seiitsu, 
Yamamoto Shozo compilation (1988) chaired laboratory 
prostaglandin 2,6 4- 70,Piper,P.J.et al. (1984) Physiological 
Reviews (003 1 - 9333, PHREA7 ) 64.744 - 761 , Letts,L.G.et 
al., (1982) British Journal of Pharmacology (0007 - 1 188, 
BJPCB ) 76,169 - 176, Chiono,M.et al., (1991) Journal of 
Pharmacology and Experimental Therapeutics (0022 - 3565. 
JPETAB ) 256and 104 2 - 1048), relation with cardiovascular 
damage ispointed out. 

From thing above, structure of receptor of leucotriene and 
making the property clear elucidation of physiological role of 
leucotriene, pulling, arethought thing which is connected to 
elucidation of disease where leucotriene participate and 
discovery etc of treatment method.. 

To presently, with IUPHA R (international union of 
pharmacology ), receptor of leucotriene in pharmacological 
classification is done in 3 of BLTreceptor* CysLTl receptor* 
and CysLT2 receptor, (Alexander,S.P.H;et al. (1997) Trends 
Pharmacol.Sci. (Suppl. ) 50 - 51). 

BLTreceptor is receptor which recognizes LTB 4 in specific. 

CysLTl receptor and CysLT2 receptor are receptor which in 
each case recognizes peptide leucotriene. 

CysLTl receptor, as for CysLT2 receptor shielding is not 
done biological action vis-a-vis shielding being done with 
existing classical LTD 4 receptor antagonist (IC1 204219* 
MK476* SR2640* SKF104 353* LY170680 etc). 
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^(Dlft. CysLTl ftStt* CysLT2 ftSftil* 

(g-f^fS^t^*) (Jonsson . E.W.et 
al.(1998)Eur.J.Pharmacol.357,203-211) o 

□^□h'Jx^ggftiie^-tLTIi, BLT 
i* A< t h (Yokomizo,T.et al(1997)Nature 
387.620-624) , V ^ X (Martin,V.et 
al.(1999)J.Biol.Chem.274.8597-8603) "CflH 

*fc. *ifi. CysLTl ft8«:^th-e*lira£* 
*U LTD 4 fcfntt<D*L*U#>KT*&<&Ci*t 
WWLfc. 

(Lynch,K.R.et al.(1999)Nature 399,789-793) 0 



©^^KP-fahUiXDftSit. <h<I^LTC 4 

*&lCli.C*l*-C,et«ffi3|*B»LT BLT £8{*®fttaK 

(Negro,J.M.et 

a].(1997)Allergo].Immunopathol.Madr.25 J 104-]]2 ; Kishikawa ; K.et 
al.(1995)Adv .Prostaglandin Thromboxane 
Leukot.Res.23,279-281)-V> CysLTl g^(*<D£fixK(Leff,J.A.et 
al.( 1 998)N.Engl.J.Med.339, 1 47- 1 52,Suisa,S.et 
a!.( 1 997)Amm.Jnt.Med. 1 26, 1 77- 1 83, Grossman, J. et 
al.(1997)J.Asthma 34,321 -328) A<ffi3E^S§£*lTl^ 0 



In addition, CysLTl receptor and CysLT2 receptor there is 
also report whichsuggests existence of peptide leucotriene 
receptor which differs, (Jons son* E.W.et al. (1998) European 
Journal of Pharmacology (0014 - 2999, EJPHAZ ) 357,203 - 
211). 

As leucotriene receptor gene, BtTreceptor human 
(Yokomizo,T.et al (1 997) Nature (London ) (0028 - 0836) . 
387.620 - 624), isolation and identification is done with 
mouse (Martin,V.et al. (1999) Journal of Biological 
Chemistry (0021 - 9258 ; JBCHA3 ). 274.8597 - 8603). 

In addition, recently. CysLTl receptor being human, isolation 
and identification it wasdone, it is a ligand where LTD 4 
affinity is high, it wasascertained . 

(Ly nch,K.R.et al. ( 1 999) Nature (London ) (0028 - 0836) 
399,789-793). 

But with now, receptor* of peptide leucotriene other than 
CysLTl receptor especially, as for gene of receptor where 
affinity is high in LTC 4 isolation and identification it is not 
done regarding whatever kind. 



LTC 4 lC«»tt<Dfil**Sttl::"3l*T I*, fitri 

(Gardiner,P.J.et al.( 1994)Adv.Prostaglandin 
Thromboxane Leukot.Res.22,49-6 1 .Capra,V.et 
al.(1998)Mol.Pharmacol.53,750-758) o 

LTC 4 t%m#t<Dife'&tf* Glutathione 
S-transferase LTC 4 Synthase (Dcfcd&^EH&'Wifl 



**w©Hai*. th© ltc 4 £g{*$fci±tt 



Furthermore, so far, aiming toward 
anti- inflammation drug, antagonist of 
BLTreceptor (Negro,J.M.et al. (1997) Al 
lergol.Imm unopathol.Madr.25, 10 4- 
1 12,Kishikawa,K.et al. (1995) Adv. Pro 
stagland in Thr omboxane 
Leukot.Res.23,279-281 ) and antagonist 
(Leff,J.A.etal.(1998)N.Eng 
l.J.Med.339,147-152,Suisa,S.et al. (1997) 
Amm. In t.Med. 126,1 77-1 83,Grossman,J.et al. 
(1997) J.Asthma 34,32 1- 328 ) of CysLTl 
receptor is done research and development. 

On one hand, research and development of antagonist* 
activator is not advanced concerning the receptor where even 
in leucotriene receptor affinity is high in especially LTC 4 , (Ga 
rdiner.P.J.et al. ( 1 994) Adv. Pro stagland in Thr omboxane 
Leukot.Res.22,49-6 1, Ca pra,V.et al. (1998) Molecular 
Pharmacology (0026 - 895 X ) 53,750 - 758). 

Because connection with LTC 4 and receptor, mask it is donein 
LTC 4 binding protein where affinity which cell and 
organization like the Glu tathione S-transferase and 
LTC 4 Syntha se have is low, binding experiment which uses 
cell and organization preparation is difficult, it is a main 
cause . 

Therefore, offer of LTC 4 receptor which makes binding 
experiment with in-vitro possible is desired. 

Disclosure of Invention 

problem of this invention, protein which possesses function 
whichis equal to LTC 4 receptor or said receptor of human and, 
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*fc**"Bli.LTC4'»S**>/^lt*ttfflL 

■**W*&l*.LTC4ftS(**a-K-r-6 DNA 

CDmitCDfctolC, t h±* cDNA 7-W'J-<7> 

LTC4»8»*>/^Jia)J|iJi6<a**ift3&«& % 
■BIRIH»3K>*fll*fc£* cDNA ^$fflflSlc« 

* 16 m # b i* . * -f * » j =r * * ? ? m 

[K.Maruyama and 
S.Sugano,Gene, 138:171-174(1 994); Y.Suzuki et 
al.,Gene,200: 149-156(1 997)] lC<fcoT:£ftS<7> 
Wi^th cDNA 9."WJ-***Lfc. 

JfelvtfCKD cDNA ^b*»Lfc$D' 
— >frb. fch±ft cDNA £<?n—=Lls7Ltz 0 

»c£5l/C»b*ifc±ft cDNA On—yo)tp 
3^6,BI5S8»Sa-K-r*t«IE**i* cDNA 

Jta««*^t?75/ilil5i]*a-K-r*cDNA 
C5LTtty&**lfc cDNA £P->(7)^I^ 

cos mmimmmtzztiz&'oTn^v) 
x> c4(LTC4)ftSftatt* 

3-K-r*cDNA*StBLfc. 

MIC, C(7> cDNA lc<fcoT=i— K**l**://<$ 
M£ffll^T LTC4ftS#0)SttSfctt-r6<b£ 



that cord isoffer of gene which is done. 

In addition this invention has designated also offer of 
screening method of useful compound as problem as drug 
which designates peptide leucotriene receptor whichuses 
LTC 4 receptor protein qual ity as target. . _ 

As for these inventors, that you thought whether for isolating 
DNA which LTC 4 receptor cord is done, utilization of human 
total length cDNA library is not effective. 

While isolation of LTC 4 receptor protein quality being desired, 
so far being able toachieve from fact that it is not, there is a 
meaning in trying thecompletely new approach. 

Especially, you thought that isolation of protein of unknown 
can be achieved quickly, by using total length cDNA library 
which includes protein code region securely. 

If total length cDNA which has translation initiation codon is 
introduced into cell, isbecause function of protein can be 
verified easily. 

these inventors synthesized human cDNA library whose total 
length ratio is high first with oligo cap method [K.Maruyama 
and S.Sugano, Gene (0378 - 1 119, GENED6 ), 138: 171 - 174 
(1994); Y.Suzuki et al., Gene (0378 - 1 1 19, GENED6 ), 200: 
149- 156(1997)]. 

From clone which is isolated next from this cDNA library, 
human total length cDNA the cloning was done. 

Furthermore in this way, in order to select cDNA which 
ispresumed that from midst of total length cDNA clone which 
is acquired, membrane receptor cord is done, cDNA clone 
which amino acid sequence which includes signal sequence, 
or membrane spanning region cord is done was selected. 

In this way, drawing in cDNA clone which is packed, in COS 
cell the transformation it does, cDNA which protein which 
possesses leucotriene C4 (LTC 4 ) receptor activity with cord 
is done was verified. 

Furthermore, screening of compound which decorates activity 
of the LTC 4 receptor making use of protein which cord is done 
with this cDNA becomes possible, you discovered . 



Z<D cDNA (D^t^^UcfcitS^p- 
y**IiL.-t*l&3&<^r*lti LTC 4 £«{*S 

bAMlLfco 

*fc**W©SSttli LTC 4 »8*Stt©*- 



Furthermore, pig of this cDNA and homo log in rat 
areisolated, those protein which in each case possesses 
LTC 4 receptor activity the cord is done, it made clear. 

In addition receptor of this invention LTC 4 receptor activity 
furthermore, it has also LTD 4 receptor activity, it made clear, 
completed this invention. 

Namely this invention regards DNA. and those application 
which this protein of protein, below cord are done. 
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(1]iE5i]S^:2.1B5iJ#^:18. JScfcl/ir2*iJ§ 
*:22 <D^?tlfrlZtlM<D7*mmm.Ztz 
l4E»ff:2, K*iJ§^:18* cfcl/IB^JS 
-51:22 OL^-f *l3Wz|EKa)75y»EMlC*Jlx 
T* 1 tL<li1£&©7S/igA<*£* tttt. t¥A 
*5«ki//*fciitt©7syKicj:4it««c < kyo 

«i**ifc75^BiBOTS#*. P>f=ih'Jx> C4 

C2]E5I]«:KB5I]#*:17, fc<fctfiE*"l§ 
^:21 ©lvf;h,frlcE«©tt»E0Jj&*&ft* 
DNA <tXh'J>vx>h^^TTv\^^U^^ 
X-r*DNAA<3— K-rS*>/<^RT?fe-DT. □ 
n h'Jx> C4 SSffStt* ^lo 

"T-SDNAo 

[5][4]l::ffi«©»ltlEfttt£**U SISig 
»$@ft-r6XS**t.\ Ci]*fcl*C2)lcE« 

©*>/<*«£««■*-**&. 
[6)ci)*fci*[2)icE«o>*>/^mc>}-r* 

C7]*©Xg££fc\ WBMt£*fl©n*faHJx 

a) P-fnh , Jx>C4§:^i*CD'J^>K(7)SSTT* 
Cl]*fcl*[2]lcEttO*>/<*Jl.*fcliC© 

b) P-fah'jx> C4 »SftSte©«ft;£3Hjrr 

[8]*©Xfl££t?n-f:3HJx> C4 £8*3 
tt£*tt*ft»lt©;**'J-=>y*ao 



a) P-f 3h'jX>"C4 5fc8{*©'J*f>K©SfiT-C 
[l]*fcl*(2]lcE«©^^*.*fcl4C© 

b) p^uh'jx> C4 sssftstto^ft^aig-r 

4Xg 

c) P-fah'jx> C4 £8ftS1£$4£trr«4feK 

£3«-f6Xig 

[9][1].*fcli[2]lCtSK©P-rah , JX>C4S 

s(*stt**-r«*>/^R©7>*j-^ht 



protein 0 where amino acid of 1 or plural is deficient in [1] 
Sequence Number:2 % Sequence Number: 1 8* and amino 
acid sequence* which is stated in any pf Sequence 
Number :22 or the amino acid sequence whicrris stated in any 
of Sequence Number:2* Sequence Number: 18* and 
Sequence Number:22 t isdecorated by substitution includes 
amino acid sequence which with additionand insertion and/or 
other amino acid , possesses leucotriene C4 receptor activity 

Under DNA and stringent condition which consist of [2] 
Sequence Number: 1 % Sequence Number: 1 7* and the 
nucleotide sequence which is stated in any of Sequence 
Number:21 hybridize DNA which is done cord with protein 
which is done, protein c whichpossesses leucotriene C4 
receptor activity 

[3] [1] Or DNA 0 which protein which is stated in [2] cord is 
done 

DNA which is stated in [4] [3] revelation transformed host G 
whichpossibly is kept 

method o which produces protein where it cultures 
transformed host whichis stated in [5] [4], expressed product 
includes step which recovers.states in [1] or [2] 

antibody o for protein which is stated in [6] [1] or [2] 

detection methodo of activity which [7] includes following 
step.decorates leucotriene C 4 receptor activity of compound 
being tested 

protein* which under existing of ligand of a)leucotriene C4 
receptor is stated in[l] or [2] or transformed cell and 
compound being tested which reveal this protein the step 0 
which contacts 

step which measures change of b)leucotriene C4 receptor 
activity 

[8] screening methodo of substance which decorates 
leucotriene C4 receptor activity which includes thefollowing 
step 

protein* which under existing of ligand of a)leucotriene C4 
receptor is stated in[l] or [2] or transformed cell and 
compound being tested which reveal this protein the step c 
which contacts 

step which measures change of b)leucotriene C4 receptor 
activity 

step which selects substance which decorates c)leucotriene C4 
receptor activity 

[9] [1] Or for anti-inflammatory or use against allergy 
medicine composition^, which includes the antagonist of 
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[10] Cl].$fel2C2]lcEtt0!>CK=]MJx:/G4 



SeI^T**;:^-*?**. Cn*fcl*C2)l=E 

aroD-fzih'jx^ C4 «sftsnt*-r**> 

2nj(.T*&Bjjtt. t8]l='E*0)^'J-=>y 
fcli[2]»CEK03D'r=Jh'JX> C4 SgitStt 

**wi4.LTC4«e#^^j?(cH-r*. 

£mm?&±%i cdna a>9a— >fr&sftd*i 

fc cDNA l::«fcoT3— K£*L-5$>/^HT*fc 
*. ■ . 

&*M=**lfcfch£* cDNA oaftE&HRttlC 

GenBank •<£> SwissProt (D^fSSC^ftlS, IE 
IC*-r^«iE5>J(*i] 2.8kb)£. 

(E$iJS#:2/346 7S/lfcaft)l*frSl7fc&. 
*SDytLTJMI**lfc*>/^K©7Sy|| 

^*lcS*-r**>/<^lt075y||E5>ll*E 

?']fl#:18 IZ, cDNA 0>J£SE5l]£E 

?"JS#:17 l=«Lfc. 

*fc?9K=S*-*-**>/<^K©7Sy||EW 

l*E5iJS#:22 $fe*0> cDNA 0>J££E*"] 



protein which possesses leucotriene C4 receptor activity 
which is stated in [2]and additive which is allowed in 
pharmacological 

[10] [I] Or medicine composition,, for vasodilation which 
includes antagonist of protein which possesses leucotriene C4 
receptor activity which is stated in [2] and the additive which 
is allowed in pharmacological 

Or as for this invention, it regards use in medicine 
composition, use against allergy medicine composition, for 
anti-inflammatory or producing of medicine composition for 
vasodilation which includes antagonist of protein which 
possesses leucotriene C4 receptor activity whichis stated in 
[1] or [2] and additive which is allowed in the 
pharmacological. 

Furthermore it regards antagonist of protein which possesses 
the leucotriene C4 receptor activity which it can acquire this 
invention, with screening method which is statedin [8], states 
in [1] or [2]. 

In addition, this invention regards use as antagonist of protein 
whichpossesses leucotriene C4 receptor activity which is 
stated, in [1] or [2] of compound which can be acquired with 
screening method which is stated in [8]. 

this invention regards LTC 4 receptor protein quality. 

protein of this invention is protein which cord is done with the 
cDNA which is selected from clone of total length cDNA 
which total length cDNA library configuration is done. 

In addition it is a homo log where protein of this invention, 
regarding to this invention, was isolated on basis of nucleotide 
sequence information of the human total length cDNA which 
makes clear, in pig and rat. 

According to retrieval result of GenBank and SwissProt, 
nucleotide sequence which isshown in Sequence Number: 1 
(Approximately 2.8 kb ) with, estimated amino acid sequence 
(Sequence Number:2/346 amino acid residue ) which cord is 
done is novel with this nucleotide sequence . 

In addition as pig of this protein and amino acid sequence* 
of protein which is isolated homo log in rat and that cord also 
the nucleotide sequence which is done is novel. 

amino acid sequence of protein which derives in pig in 
Sequence Number:! 8, inaddition showed nucleotide sequence 
of cDNA in Sequence Number: 17. 

In addition amino acid sequence of protein which derives in 
rat in the Sequence Number:22, in addition showed nucleotide 
sequence of cDNA in Sequence Number:! 9. 
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amino acid sequence which LTC 4 receptor protein quality of 
this invention configuration is done, the human CysLTl 
receptor of public knowledge 31%, human BLTreceptor had 
had 20% homology. 

On one hand, when protein of protein and human which 
derive in pig and rat is compared, you could see structural 
kind ofresemblance which is shown next. 







homology of amino acid residue human 


tr- 




346 




im man 


346 








345 


77. 7% 


Pig 


345 ' 


77.7% 






309 


72. 6% 


7*> 


309 


72.6% 



$*lfcw*l&©*>/^^RI*. lv*Mt*fch LTC 4 

ltc 4 ^>*<Dse(*3&<iH4-r**»«)^ w-^ 

fl^CDirfcy * LTC4fc*tfLTO 4 ««>'<?*KP 

j£JSifc#if<Dj£Jtgli§* inflammatory bowel 
disease *3MI CDSi^S. ft if 0) 

^^KP-fnK'JX^LTQfccti; LTD 4 ) 



Way LTC 4 receptor activity was verified. 

On basis of these facts, regarding to this invention, these 
protein whichare isolated, in each case were thought that it is 
a homo log of the human LTC 4 receptor. 

As for protein and gene* of this invention and compound 
whichadjusts activity of protein of this invention, you can 
think theappli cation to prevention and treatment of disease 
where LTC 4 and receptor participate. 

Aforementioned sort, LTC 4 and LTD 4 or other peptide 
leucotriene, are thought that it hasparticipated in asthma* 
bronchitis* or allergic rhinitis or other respiratory disease* 
psoriasis and dermititis or other dermititis* inflammatory 
bowel disease and ulcerative colitis or other intestinal 
disease* or other pathopoiesis* development and increase 
badness. 

In addition, peptide leucotriene (LTC 4 and LTD 4 ) is pointed 
out also something withrelated to cardiovascular damage. 

Therefore, as for LTC 4 receptor which is offered with this 
invention , it isthought that important role is carried out in 
these disease and disease. 

Therefore, as for compound which decorates activity, it is 
useful asmedical drug for treatment and/or prevention of these 
disease. 
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ZO&oMfrgWt. LTC 4 

£fc*&B.S<D£§i*li. LTD 4 ggftSttt* 
tZtzlb. *$:®fc<D7^$3-*Ht LTD 4 S 

LfctfoT, ffJSEfl) LTC 4 £ LTD 4 <7>ffi#tfl8-5 

*m®<» DNA £|f ALfc'W-fciliS&II 

X*fo&<, 

fc&lMi-Otfr-dr-^XU— «>3>(«a.li. 
l"On the fidelity of mRNA translation in the 
nuclease-treated rabbit reticulocyte lysate 
system.Dasso,M.C.,Jackson,RJ.( 1 989)NAR 
17:3129-3144J#Rg)feflC«i:-DT.*IEB^CD^ 

i> (Current Protocols in Molecular Biology 
editAusubel et al.(1987)Publish.Jhon Wily & 
Sons Section 16. 1-1 6.1 9)„ 

*fc*#6Wi::tt.i!ai»*:2 ictBerorsysi 

*g&<7>75^igj!)<*fc. ft*. »A*5J:tf/*fc 
l*tt©75/MI=**««l=J:y*«aFih.fc75 

./iiBaifr&&<6, *fci*c*i&**t?*://<$ 

Wttfcl*. LTC 4 ®%®KtLX®mtZ>Ztlz 
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It interferes to connection of for example LTC 4 receptor and 
LTC 4) compound which does not transmit stimulus to 
LTC 4 receptor operates antagonist of LTC 4 (blocker ) as. 

This kind of compound is useful in treatment and prevention 
of disease which minds the LTC 4 receptor. 

In addition as for receptor of this invention, because also 
LTD 4 receptor activity has,as for antagonist of this receptor as 
antagonist of LTD 4 receptor it operates. 

Therefore, aforementioned LTC 4 and disease where both of 
LTD 4 participates, can become a better therapeutic and 
preventitive. 

protein of this invention, manufactures is possible as 
recombinant protein.in addition as natural protein. 

It manufactures it is possible by refining protein where the 
recombinant protein, as for example mentioned later, 
introduces vector whichinserts DNA of this invention into 
suitable host cell, reveals inside the transformed host. 

Or, also with such as in-vitro translation (for example "On the 
fide lity of mRNA trans lation in the nuclease-treated rabbit 
reticulocyte lysate system.Dasso.M.C.,Jackson } RJ. (1989) 
NAR 17:31 29-31 44 " reference) it is possible to 
manufacture protein of this invention. 

On one hand, it can manufacture natural protein, for example 
making use of the Affinity column which connects antibody 
for protein of this invention which itmentions later (Current 
Protocols in Molecular Biology edit. Ausubel et al. (1987) 
Publish.Jhon Wily & Sons s tion 16. 1- 16.19 ). 

antibody which is used for affinity-purified with polyclonal 
antibody and is good with monoclonal antibody . 

In addition, protein which consists of amino acid sequence 
which is stated in Sequence Number:2 furthermore, amino 
acid of 1 or plural is deficient in the this invention , consists 
of amino acid sequence which is decorated by substitution 
withaddition and insertion and/or other amino acid , or with 
protein whichincludes these, identical protein is included in 
protein and functional whichconsist of amino acid sequence 
which is stated in Sequence Number:2 . 

"Equality to functional " With, it has possessed biological 
characteristic which is equal to protein where protein which 
becomes object consists of Sequence Number:2, it means. 

biological characteristic which protein which consists of 
Sequence Number:2 has. it is notanything less than 
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♦SBWKfclf* LTC 4 t<Dte^«»ttti*,sa 
£L<lift?8t£& Kd=30nM BlT,«feya*L< 
I* Kd=5nM jaT(DKl**g£«fntt£iF-r* 
S* LTC 4 £©l6£«»tt£ 

tt^-r**>/^Ri*.a*L<i* ltd 4 

LTD 4 ftSitStttli, LTD 4 <!:<D*££gi*fJl4£ 
fi!** LTD 4 irCDSSo* ICctoT LTD 4 ffl*ttc#W 

iz«lfirtici3itft ca ++ a«©±*£*fc&-rc 

**»ii,*SMicii;±75yi*© io%bu* 
*&ic»*l<i*±75/»© i%cirt-eft-5. 

»#^^KBffr3S«**lH©»>/^JHc1*ll 
MT*fcSfctolcl*.IB5i]§^:2 lce***lfc7 

7S/IL »*L<I* 8 75/»ia±. *U»*L< 
I* 9 75^»fil±©75yMBJflfr &tE*» 



^Wc»-r*ft#^**W©*>/^R©tt^" 
*KKI6£r*'J#>K©X$U-->$ffc£lz- 

**W©»»^^KRfr I*. 
-K** DNA KlTt^o 



functioning as receptor of LTC 4 . 

LTC 4 receptor activity in this invention, it has binding affinity 
of LTC 4 , fact thatrise of Ca^concentration with connection 
with LTC 4 in intracellular in the LTC 4 dose dependent is 
brought it is defined. 

Of LTC 4 binding affinity in this invention, below dissociation 
constant Kd=30 nM , it is moredesirable desirably and when 
binding affinity whose or less of Kd=5 nM ishigh is shown, 
you say that protein has binding affinity of LTC 4 , itis 
possible . 

Furthermore protein which possesses biological characteristic 
which is equal to the protein of this invention has 
LTD 4 receptor activity desirably. 

LTD 4 receptor activity, it has binding affinity of LTD 4 , fact 
that rise of the Ca^concentration with connection with LTD 4 
in intracellular in LTD 4 dose dependent isbrought it is defined. 

If as for quantity and mutation site of mutation of amino acid 
in the protein, function is kept there is not restriction. 

Quantity of mutation, within 1 0% of all amino acid, within 
5% of preferably all amino acid, furthermore is within 1% of 
preferably all amino acid in the typical . 

On basis of this invention, partial peptide fragment of protein 
of this invention can beacquired. 

partial peptide fragment which functions as competitive 
inhibition medicine of protein of the for example this 
invention, possesses binding ability of ligand is offered. 

In addition, it can also obtain antigen peptide for antibody 
manufacturing. 

In order for partial peptide fragment to be specific in protein 
of this invention, itwas selected at least it consists of amino 
acid sequence of 7 it continues amino acid* preferably 8 
amino acid or more and above more preferably 9 amino acid 
from amino acid sequence which is stated in the Sequence 
N umber :2. 

partial peptide fragment of this invention can utilize other 
than manufacturing competitive inhibition medicine of protein 
of antibody and this invention for protein of the this 
invention, in screening etc of ligand which is connected to 
protein of for example this invention. 

It can produce partial peptide fragment of this invention, with 
suitable peptidase peptide synthesis method* of the for 
example genetic engineering technique* public knowledge 
or protein of this invention is cut off with . 

In addition, this invention regards DNA which protein of 
theabove-mentioned this invention cord is done. 
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C i: j&< 1? £ * (Crantham,R.et al.( ] 98 1 )Nucleic 
Acids Res.,9 r43-r74) c 

£t>K. C^^*iE5iJCD3K>(D-S|Jli. ffiM 

So. — ^ v x ^- v X (site specific 

mutagenesis)(Mark,D.F.et 

al.(1984)Proc.Natl.Acad.Sci.USA,81,5662-5666) 
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tttiiLfc mRNA ^SISIirUT cDNA ££j£U 
*$$-|::Si£#-jiA/Ti cDNA 5>WJ-£:-f 

ltc 4 £git<z>£±ii#£ft-*-£fn 

Lfc-^n— JZte-otzzin—— /\<(zf 

cDNA <D?P— ->^A<pIffiT*fc€) 0 

ftffi (Current Protocols in Molecular Biology 
edit.Ausubel et al.(1987)Publish.Jhon Wily & 
Sons Section 6.3-6.4)^ffl^TK5'JS^:2 frt>tj; 

* f: I * 0) - SP £ 1 £ 1 Z Z *i t fg H 14 09 X I* 
DNA £^8iLT, IS DNA 16 B.B 

DNA aft<Tl*3&C£-e&&. 
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As DNA of this invention, protein of this invention it is 
somethingwhich if cord it can do, there is not especially 
restriction in morphological form, other than and genomic 
DNA/ chemically synthesized DNA etc cDNA are included. 

In addition, if cord it can do protein of this invention. DNA 
which possesses nucleotide sequence of option which is based 
on degeneracy of genetic code is included. 

for example considering codon use frequency of host which is 
utilized, it candecide this kind of nucleotide sequence, in 
accordance with conventional method (Cr antha m.R.et al. 
(1981) Nucleic Acids Research (0305 - 1048, NARHAD ), 9 
r4 3- r74 ). 

Furthermore, following desired alteration to site specific * mu 
£ Genesis (site specificm utagenesis ) (Mark,D.F.et al. 
(1984) Proceedings of the National Academy of Sciences of 
the United States of America (0027 - 8424), 81 and 566 2 - 
5666)etc which utilizes primer which consists of synthetic 
oligonucleotide which the cord is done, it can alter portion of 
codon of these nucleotide sequence. 

Isolates DNA of this invention, is possible DNA sequence 
which protein which consists of Sequence Number :2 cord is 
done (Sequence Number:! ) or with the PCR method or other 
conventional method which uses primer which is synthesized 
on basis of the hybridization method and these DNA sequence 
which designate part of that as probe. 

It synthesizes cDNA with mRNA which is extracted from the 
human cell or tissue which possesses capacity which produces 
LTC 4 receptor protein quality of for example this invention as 
template, installs in vector and makes cDNA library. 

spleen of for example human can be used as cell or tissue 
which possesses the producing ability power of LTC 4 receptor 
of this invention. 

cloning of cDNA which is made objective by screening doing 
with colony hybridization and plaque hybridization which 
used probe which is set this library .on basis of Sequence 
Number: 1, is possible. 

In addition, if it is a person skilled in the art, nucleotide 
sequence which protein whichconsists of Sequence Number:2 
making use of hybridization technology (Current Protocols in 
Molecular Biology edit. Ausubel et al. (1987) Publish.Jhon 
Wily & Sons s tion 6. 3- 6.4 ) cord is done (Sequence 
Number:! )or part of that this and isolating DNA where 
homology ishigh on basis of, from said DNA fact that 
obtaining DNA which identical protein cord is done means 
usually it can do in protein and functional of this invention. 

This way DNA which is acquired is included in this 
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So 

{§U ±SB SSC. SDS &£tfaft©&tt©tB* 
ft. ?□-?©«*, / W^'JSV-tf-va^S 

C©*3fc/W7y$r-f-t?-^a>a*$flB]L 
■ClMIS*i**J6B© DNA A<a-K-r«*^/< 
*W4. Stt. 1H?|JS#:2 frMf**://<$R4: 
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i4 7o%ia±©BwoB-tt**s-r. 

&*l*l4**Wlc*SI+S*lMBHtti:l4. <f#K 
H£IXI4 90%Jil±, <feyM*L<l4 95%.MIZ 
M*L<I4 99%J2l±©H-ttfcflr*-. 

ffl^14©ftS 14. BLAST &sSs7;U=f'J;XA£ 

$tz* iie ; f-iiit@aW(PCR)(Current protocols 
in Molecular Biology edit.Ausubel et 
al.(1987)Publish.John Wiley & Sons Section 
6.1-6.4)£ffll>TlE*"]#-t:2 frbfc&$>/^fl 
fca-K-T* DNA lE5iJ(E5"J##:l)©-g|5$t 

>/^**3-K1-* DNA EW*fcl4-t©-» 
£«Htt©*l* DNA Bfftt£itigf-f *>Ci:i 51 



C©£5(=LTff&*l*:.E9JS#:l ©^ttiE 
«t«Htt©KL^ttaSB5IJ*&tt*'DNA ICJ: 

(*5Stt£5tBU DNA 



2003-4-2 

invention. 

Other than human, you can list for example raU mouse * 
rabbit* chicken* pig* bovine etc, cord is done identical 
protein as organism which isolates gene which in 
functional .but it is not restricted to these. 

stringency of hybridization in order to isolate DNA which 
identical protein cord is done usually, as washing condition 
with "1 xSSC* 0.1% SD S* 37 deg C " extent , as aharsher 
condition with "0.5 xSSC* 0.1% SD S* 42 deg C " extent , 
with "0.2 xSSC* 0. 1 % SD S* 65 deg C " extent , extent 
probe arrangement to which condition of hybridization 
becomes harsh can expectisolation of DNA which possesses 
high homology to functional furthermore as harsh condition. 



However, if above-mentioned SSC* SD S and combination 
of condition of temperature in illustration, are person skilled 
in the art. stringency which is similarto description above 
description above which decides stringency of hybridization 
or other element (length* hybridization reaction time etc of 
for example probe concentration* probe ) due to appropriate 
combinationespecially, is actualized is possible . 

DNA of this invention which is isolated making use of this 
kind of hybridization technology as for protein which cord is 
done, has high homology usually, in protein and amino acid 
sequence which consist of Sequence Number:2. 

High homology, it points to identity of arrangement of 60% or 
more* preferably 70 % or more atleast. 

Or high homology in this invention, especially 95%, 
furthermore it pointsto identity of 99% or more desirably 
more desirably than 90% or more* desirably. 

It can decide specific of homology, making use of BLAST 
search algorithm. 

In addition, DNA sequence which protein which designs 
primer on thebasis of, portion of DNA sequence (Sequence 
Number:! ) which protein which consistsof Sequence 
Number:2 making use of gene amplifying technology (PCR ) 
(current protocol sin Journal of Molecular Biology (0022 - 
2836, JMOBAK ) edit. Ausubel et al. (1987) Publish. John 
Wiley & Sons s tion 6. 1- 6.4 ) cord is done consistsof 
Sequence Number:2 cord is done or also it is possible to 
isolate thepart of that and DNA fragment where homology is 
high. 

LTC 4 receptor activity can be verified nucleotide sequence 
where homology is high concerning protein which cord is 
done with DNA which it acquiredconsists of nucleotide 
sequence of Sequence Number:! and in this way,, DNA can 
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LTC 4 S^ttSltli, cDNA £tt1Mlllliai=KJt 
fc»LT*:// LTC 4 S 
«*l=*t*48M*«> LTC< ©ISfcSflMIiLT 

'T>t*hoh7>7.U-va>^fiJffl-r*c:i:t,T- 

Mtfl::-£-*i£=i-K-f * DNA 

■ttPb%**Wtt.EM*#:17 izijkir DNA 
S#:18)frbfc&:?$S3lEa> LTC 4 fi9tt:$« 

IE?"J§^:21 ir^-f DNA * 
*ilc*oTa-K**i*75y|ftE5<J(E5>J* 
#22)fr€>ft&7?h&&a> LTC« 5E8ff*»« 

&(poly morphism)£ "3" £ # b *lT l^£>(0ij a. 
lis Nishi.T.et al.(1985)J.Biochem.,97,153-159 £ 
#M). 

DNA **Wfl> DNA iC^^tl^o 

*fc. <b^£/£ DNA 14. DNA 
Oligo 1000M DNA Synthesizer(Beckman4±)* 
41*14.394 DNA/RNA Synthesizer(Appiied 
Biosystems tt)^ir)^fflt x "C^jS^*^Zi:^T* 

DNA <Dit¥tfite£f&mtstzt*ltt7>Z?T'( 
h • h "J I ^ f ii (Hunkapiller,M.et 
al.( 1 984)Nature , 1 0, 1 05- 1 1 1 ) H t L T ^ *P t? & 

ztz.*%mt.*nwo dna 3&<#A**ifc 

*"«W©***-iLTI4.»ALfc DNA 
->?ffl'<?$— iLTI4 pBluescript 



beisolated with finally this invention . 

transformation doing cDNA in animal cell, translation doing 
in protein.this screening it does LTC 4 receptor activity, with 
connection of antibody and LTC 4 for LTC 4 receptor as index, 
you can verify by . 

animal cell furthermore, is possible also fact that in- vitro 
translation isutilized to translation of protein. 

this invention protein * which it can isolate in this way and 
that the cord includes DNA which is done. 

Namely this invention, DNA which is shown in Sequence 
Number: 17 and, offers LTC 4 receptor of pig derivation which 
consists of amino acid sequence (Sequence Number: 18 ) 
which cord is done with that. 

Furthermore this invention, DNA which is shown in Sequence 
Number:21 and,offers LTC 4 receptor of rat derivation which 
consists of amino acid sequence (Sequence Number :22 ) 
which cord is done with that; 

In addition, generally as for gene of eukaryote as known with 
the interferon gene etc, it is thought that polymorphism 
phenomena (polymorphism ) is shown, (for example Ni 
shi,T.et al. (1985) Journal of Biochemistry (0021 - 924 X, 
JOBIAO ), you refer to 97,1 53 - 1 59). 

When amino acid of one or a plurality is substituted with this 
polymorphism phenomena . if it is,as for change of nucleotide 
sequence being, as for amino acid when it does notchange 
completely, it is. 

Also DNA which causes mutation in nucleotide sequence on 
basis ofthese polymorphism, is included in DNA of this 
invention. 

In addition, it can synthesize chemically synthesized DNA, 
making use of DNA synthesizer (for example Oligo 1000 MD 
NA Synthesize r (Beckman corporation), or, 394 DNA/RNA 
Synthesize r (Applied Biosystems corporation) etc). 

chemical synthetic method of DNA is public knowledge as 
for example phosphite triester method (Hunkapiller,M.et al. 
(1984) Nature (London ) (0028 - 0836), 10,105 - 11 1) etc. 

In addition, this invention regards vector where DNA of this 
invention is inserted. 

As vector of this invention, if it is something which keeps 
DNA which is inserted in stability, especially it is not 
restricted, if E. col i is used for for example host, 
pBluescriptvector (Stratagene supplied ) etc is desirable as the 
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(Stratagene ttg[)fc£f *<i?3;Ll*o 
£5i'<?*-.tLTIi. KIM? A. *mgl*^ Jft 

swan. ±^i#;WT*$>/^fi£#&si-ts 
tf. K»«rt*in?a&*itf p best 

□ *B§S-efc*ltf pET 

(Invitrogen ttSJDfcifO)*^ — A<*Qb*tTU 

■So 



— $ — * RNA (DXJ^-iX&iiL.tftJTTr-Jl 

K*S'<£*-a>«l£l/CI*.SV40 (DtDJH^P 

— -5 — £ *| "f £ pSV2dhfr(Subramani,S.et 
al.(1 98 l)Mol.Cell.Biol.,l, 854-864) * t h 0) 
elongation factor ^Pt-$-f ^ t 5 
pEF~BOS(Mizushima,S.and 
Nagata,S.(1990)Nucleic Acids Res., 18,5322) * 
cytomegalovirus 3? P — $ — £ ^ <S 
pCEP4(Invitrogen tt)** CtA^"C*4 0 

*fc±&«$HSaT*feHlS pME18S-FL3 K>7<$i- 
(GenBank Accession No.AB009864)* £^fllf* 
"C £> tl I* pME18S /< £ — (Mol Cell 
Biol.8:466~472(1988))£ffll^Z<t4TC££o 

*>?$—^<D*mW<D DNA CDlSAIi?£;£ (Ccfc 

?T9Ci:A^'C$'4(CuiTent protocols in Molecular 
Biology edit.Ausubel et al.(1987)Publish.John 
Wiley & Sons.Section 1 1.4— 1 1.1 1) 0 

l*1#lz*j|Bl*ft<. iftfciCi;TII*©S±IB 



vector for cloning. 

When vector is used in objective which produces protein of 
the this invention, especially expression vector is useful. 



As expression vector, if it is a vector which reveals protein 
inside the in vitro. E. coli, inside cultured cell and inside 
organism solid, especially it is notrestricted. If it is a for 
example in vitro revelation, if pBEST vector (Promega 
supplied ), it is a E. coli, pETvector (Invitrogen supplied ) or 
other vector is known. 

As expression vector of vertebrate animal cell, be able to use 
those which possess the splice site* polyadenylation site and 
transcriptional termination sequence etc of promoter* RNA 
which is position of upstream of gene which usually it tries 
probably to reveal, this may possess replication origin 
furthermore in accordance with necessary. 

As example of said expression vector, pSV2dhfr which 
possesses early promoter of the SV40 (Subramani,S.et al. 
(1981) Molecular and Cellular Biology (0270 - 7306, 
MCEBD4 ), 1 ,854 - 864), pEF~BOS which possesses 
elongation factorpromoter of human (Mizushima,S. and 
Nagata,S. ( 1 990) Nucleic Acids Research (0305 - 1 048, 
NARHAD ), 18 and 5322), the pCEuropean Patent 4 
(Invitrogen corporation) etc which possesses 
cytomegaloviruspromoter is shown, it is possible. 

In addition if it is a cultured cell, if pME18S-FL3 vector 
(GenBank access ion No.AB009864 ), it is a organism solid, 
it ispossible also to use pME18Svector (Mol Cell (0092 - 
8674) Bi 01.8:466-472 (1988)). 

As for inserts DNA of this invention to vector is possible with 
ligase reaction which uses restriction enzyme site with 
conventional method , (current protocol sin Journal of 
Molecular Biology (0022 - 2836, JMOBAK ) edit. Ausubel et 
al. (1987) Publish. John Wiley & Sons, s tion 1 1.4-1 1.1 1 ). 

In addition, this invention regards transformed host which 
keeps vector of the this invention. 

As host cell where vector of this invention is introduced there 
is notespecially restriction, it can use various host cell 
according to objective. 

vertebrate animal * insect* or yeast or other cell can be 
utilized in host cell of eukaryote inorder high to reveal 
protein. 



* i* ft lz it * JKD m BS V & <5 COS B AS 
(Gluzman,Y.( 1 98 1 )Cel 1,23, 1 75- 1 82) ^ ? * >f - - X ■ / \ A 
^*-fPJft»IB(CH0)O5?tKPj|||U^5r— e^att 

(Urlaub,G.and 

Chasin,L.A.( 1 980)Proc.Natl.Acad.Sci.USA,77,42 1 6-4220)* 



COS cell which concretely, is a cell of monkey 
(Glu zman,Y. (1981) Cell (0092 -8674), 23,175 - 
1 82) and dihydro folic acid reductase defect strain 
of Chinese * hamster ovary cell (CHO ) (Urlaub,G. 
and Cha sin,L.A. (1980) Proceedings of the 
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thfl&K^BiS* HEK293 mfotS&lfmmffelZ Epstein 
Barr Virus <D EBNA-1 flM5T-£i*ALfc 293-EBNA i 
(Invitrogen tt)*36<^»rft*o 



S£$»:LT.COS *IIlfl&£ffll^it££#]lc 
• lf6t,««^^-i:L-Ctt.SV40 HSiE 
£££L. COS$BflSlCfclNTe»igSIA<Rl^T* 
fey. S&lzK^n*-*-. 
jufccfctf RNA x:/5-r*tttt£«a.fct*ffl* IB 

C t ^ t* t , « X. I* . pME18S s 
(M aruy ama,K .and 

Takebe,Y.(1990)Med.Immunol.,20,27-32) 
pEF-BOS(Mizushima,S.and 
Nagata,S.(1990)Nucleic Acids Res., 1 8,5322) , 
pCDM8(Seed,B.( 1 987)Nature,329,840-842) « 

tt**^^*-!* DEAE- r + XK7>S 
(Luthman,H.and Magnusson.G.( 1 983)Nucleic 
Acids Res.,1 1,1295-1308), U>|g*;Uv^A 
-DNA & it J® 5fe (Graham,F.L.and van der 
Ed,A.J.(1973)Viro]ogy s 52,456-457) 
FuGENE6(Boeringer Mannheim tt)£ffll^7c2j 
fc£tfl|gi/^;U^ft}£(Neumann,E.et 
al.(1982)EMBO J.,l,841-845)^?lCcfcy COS *BBS 

*f=.S±«ISi:LTCH0lllS*fflL^4»*lc 
li.*Sl^*-t*lc,G4]8 ffilttv-*-*: 
LTWfer* neo itfe^ * gaL**"^*-. 

« * IS pRSVneo(Sambrook,J.et al.(1989): 
"Molecular Cloning- A Laboratory Manual" Cold 
Spring Harbor Laboratory.NY) ^f> 
pSV2-neo(Southern,PJ.and 
Berg,P.(1982)J.Mol.Appl.Genet.,l ,327-341) 9 £ 
=i-H5>*:7x£hUG4l8 iB14CD3D--^g 

«-r*cfciz*yLTC4»sfts«si=*±-r* 

&*lM4S±«IBtUr 293-EBNA $fflBS£ Jfll* 
Epstein Barr Virus jS£# 
293-EBNA $HBS"Cg £ift5itA < oIfi!& 
pCEP4(Invitrogentt)fti:<D*a / <^*— Sffll^ 

-So 

**wi=*sit6a*u^»jHE««Biiatt. mm 
«icLTC4fte(*****wicjstt&*»-e* 

Lfc^oTZ©»KlE*«filc LTC 4 

»RlEMMni=tt LTC 4 cD$ijaic^"T 



National Academy of Sciences of the United States 
of America (0027 - 8424), 77, 4216 - 4220), human 
embryo kidney derivative HEK293 cell and 293 
-EBNAcell where EBNA-1 gene of Epstein Ban- 
Virus is introduced into same cell (Invitrogen 
corporation) etcare public knowledge. 

As host cell, when case where COS cell is used is listed 
toexample, to possess SV40 replication origin, autonomous 
multiplication beingpossible in COS cell, furthermore be able 
to use those which have the transcriptional promoters 
transcription termination signal and RNA splice site as 
expression vector, for example pMEl 8S S (MaruyamaJC. and 
Takebe,Y. (1990) Med.Imm unol.,20,27-32 ), pEF-BOS 
(Mizushima,S. and Nagata,S. (1990) Nucleic Acids Research 
(0305 - 1048, NARHAD ), 18 and 5322), you canlist pCD M8 
(Seed,B. (1987) Nature (London ) (0028 - 0836), 329,840 - 
842) etc. 

As for said expression vector DEAE-dextran method 
(Luthman.H. and Magnusson,G. (1983) Nucleic Acids 
Research (0305 - 1048, NARHAD ), 1 1, 1295 - 1308), 
calcium phosphate-DNA coprecipitate method (Graha m,F.L. 
and vand er Ed,A.J. (1973) Virology, 52, 4 5 6-457 ), method of 
using FuGENE6 (Boering er Mannheim corporation). It 
makes COS cell take in, and with electricity pulse boring 
method (Neumann,E.et al. (1982) EMBO Journal (0261 - 
4 1 89, EM JODG ), 1 ,84 1 - 845) etc it is possible, it can 
acquire desired transformed cell this way. 

In addition, when CHOcell is used as host cell, vector ,> for 
example pRSVneo which canreveal neogene which functions 
with expression vector, as G418 resistance marker 
(Sambrook,J.et al. (1989):"Molecular CIoning-A Laboratory 
ManuaPCold Spring Harbor Laboratory ,NY ) and pSV2- neo 
(Southern,PJ. and Berg,P. (1982) J.Mol.Appl. Gene (0378 - 
1 1 19, GENED6 ) t.,1,327-341 ) etc =3 *transfect is done, 
transformed cell which produces the LTC 4 receptor in stability 
by selecting colony of G4 1 8 resistance can beacquired. 



Or when it uses 293 -EBNAcell as host cell, it possesses 
replication origin of the Epstein Barr Virus, it can acquire 
transformed cell which is made objective making use of 
pCEuropean Patent 4 (Invitrogen corporation) or other 
expression vector whose self multiplication is possible with 
293-EBNAcell. 

In plasma membrane LTC 4 receptor in biological it reveals 
desirable transformed cell in this invention, with active state. 

Therefore in this transformed cell LTC 4 when it operates, 
response forstimuius of LTC 4 is observed in transformed cell . 
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zo^umn^mmit. vtiza^ ltc 4 
«?-e£, «*.tf±B cos «iBS-e**itf 

RPMI-1640 Jgife^SOU^yiifciE-f— 4^U* 

/h*3i»*(DMEM)aia>»*ici&Bicj6i:+ 
B6!BJiii/ii(FBS)*«)jiii3isE#*aaLfcta>t 

*fc.±B 293-EBNA SfflSST^tllS^fl&JSJfil 
3t(FBS)*<DJlil5llJSt»*»tPLfcy;U'<'va|> 
iE-f— ^;u*/J^3SJSt6(DMEM)*©**lc 

G418 SJniAfc4i(D*fllffl-e** 0 



»*-*l»*afcLTtt. fl*.tf LTC 4 g^<*$ 
7-f-(HPLQ»a>#«*(t^P"7hif^-f-, 

-e*%fc # i+«»ttpr*fc«i(CHAPs. 

Triton X-100* i/+K->H)T* LTC 4 nj 

b-A-e»^LT«a*#«cte, ltc 4 s 



response forstimuius of LTC 4 is observed in transformed cell . 

You can use this kind of transformed cell, for also screening 
of compound whichdecorates binding activity of 
LTC 4 receptor which is expressed afterwards. 

Cultures transformed host, with this invention in accordance 
with conventional method to be possible, LTQreceptor of this 
invention is produced to the intracellular or cell surface by 
said culture. 

Appropriately be able to select various ones which common 
use aredone, if it is a for example above-mentioned COS cell, 
those which add the fetal calf serum (FBS ) or other blood 
serum component according to need for RPMI-1640 medium 
and Dulbecco correction Eagle minimum essential medium 
(DMEM ) or other medium can be used according to host cell 
which isadopted as medium which is used for said culture. 

In addition, if description above 293 -EBNAcell is, those 
which add the G41 8 to Dulbecco correction Eagle minimum 
essential medium (DMEM ) or other medium which adds fetal 
calf serum (FBS ) or other blood serum component can be 
used. 

LTC 4 receptor of this invention which is produced to 
intracellular or cell surface of transformed host with culture 
separation and purification is possible with various publicly 
known separation operation methods. 

As isolation and purification method, solubilizing after doing 
membrane fraction which includes for example LTC 4 receptor 
protein quality, can be treated with conventional protein 
precipitation agent , ultrafiltration* molecule sieve 
chromatography (gel filtration ), thesecombinations etc of 
adsorption chromatography* ion exchanger 
chromatography* affinity chromatography* 
high-performance liquid chromatography (HPLC ) or other 
various liquid chromatography* dialysis* can beillustrated. 

Furthermore, following to conventional method, it can acquire 
membrane fraction. 

It cultures cell which reveals LTQreceptor of for example 
this invention in the surface, after suspension, homogenizing 
does these in buffer and itis acquired necessary membrane 
fraction by centrifugal separation doing. 

In addition, also rear of solubilizing can keep characteristic of 
the receptor by solubilizing doing LTC 4 receptor as much as 
possible with relaxing solubilizer (CHAPS* Triton X-100* 
di *r jp7 — > etc). 

As for LTQreceptor of this invention fusing with marker 
sequence, and in-frame byfact that it reveals, verification, 
intracellular localized verificationand refining etc of 
revelation of said LTQreceptor become possible. 
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7-*-E9J<tLTI*. FLAG epitope. 

Hexa-Histidine tag . Hemagglutinin tag . myc 
epitope t&E1$1h&o 

ttaJi* A*au>7-fe*;Loy>gig{*<h 

Hexa-Histidine tag <h£hn>t:>l2fSE5iJ"Ca 
IS L £: tt £ A* & (Hayashi,M.K.and 
Haga,T.( 1 996)JJ8iochem., 1 20, 1 232- 1 238) 

*fc. *S£Bjj|*, !B5iJS#:1 f=GIE<Dtt£E9J 
T^bfcS DNA £ft»»lC/W?'jy-fXUil> 
£<£t 15 XtistTWm&ttth DMA IC 

*£Bjj(D dna fcr<#Rttic/W?'j$r>f;cr 

*f*L<l*K»ft*ftT-e. **W0)DNA t/v 
-f ?y*yXL. *fe<D DNA tl*/ W^'jy-f XL 

C(DJ:3ft DNA It. *$£BJ<D DNA * 

dna *Ji*-r*fc«)o^-f7-tLT*iiffl-r 

v-iLTJBUftit^iri*. 

15bp~100bp. #£L<I* 15bp~40bp <7>gi:g£3f 
«. 

?7-fT-i:LT»*Ll*a*EWS* E9IS 
*:7p*9-K^-fV-)*5J:i;EM*-*:8(U 
/<-*?5-fT-)C:SLfc.- 

*fc. ?n-?fcLTJBl**J|£lctt , *£BjJ<D 
DNA a)*ft<tt-»eL<l**»OEM(*fc 
li-tfflffi«E«)t*L. '>ft<fc* 15bp 0>«ft 
<D DNA ft<ffil*€>3h.&. 

»*iHiiLfc ltc 4 stsftae^ ostufio 
«Lfcfc#a>iiM*«Ba)*^xa)«fcicj:ytt 

jfi$ft£J(l*4MI DNA ^fftt LTC4MM** 

❖u^Ki:/W^yy-fX**&zi-eHS-c# 

^±lce^LfcE«t5XT^©-M«tl* 

RN 7— tf^^lCcfcy^fciilt^SJgCDSM 



As marker sequence, there is a for example FLAG epitope, 
Hexa-His tidine tag. Hemagglutinin tag. myc epitope etc. 

In addition, marker sequence part it is possible by inserting 
specific sequence which en terrorist kinase, factor Xa. 
thrombin or other protease recognizes between marker 
sequence and the LTC 4 receptor, to cut off to remove with 
these protease . 

There is report which connects for example muscarinic acetyl 
choline receptor and Hexa-His tidine tag with thrombin 
recognition sequence (Hayashi,M.K. and Haga,T. (1996) 
Journal of Biochemistry (0021 - 924 X, JOB1AO ), 120 and 
123 2- 1238) 

In addition, hybridize it does this invention, in DNA. and 
specific which consist of nucleotide sequence which is stated 
in Sequence Number:! it regards the DNA which at least 
possesses chain length of 15 nucleotide. 

DNA of this invention "In specific hybridize it does " with, 
under conventional hybridization condition and under 
preferably strict condition, DNA and hybridize of this 
invention it does, hybridize does not do other DNA it means . 

As for this kind of DNA, it detects and as probe in order 
toisolate DNA of this invention, in addition, it utilizes it 
ispossible as primer in order amplifying to do DNA of this 
invention. 

When it uses, as primer of usually, it possesses chain length 
15 bp-100 bp. preferably 1 5 bp-40 bp. 

Desirable nucleotide sequence. Sequence Number:7 (forward 
primer ) and was shown in Sequence Number: 8 (reverse 
primer ) as the primer. 

In addition, when it uses, as probe DNA of this invention 
itpossesses arrangement (Or complementary sequence ) of 
part or all at least, can use DNA of chain length of 1 5 bp at 
least. 

It can utilize probe and primer which are based on this 
invention,in detection of mutant type of LTC 4 receptor gene 
which it is related with the dysfunction. 

When comparing with normal genotype, it can detect 
deficiency and insertion mutation.with change of size of 
amplification product. 

point spontaneous mutation labelling LTC 4 receptor nucleotide 
and identification can do amplifying DNA by fact that 
hybridize it does. 

You can distinguish it is informed completely arrangement 
and dual chain of mismatch which match are done with 
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*fc dna mmo&mt* mmzitwit^zm 
dna K->Va)*ft»na)»Hifta)K^iCct:>Jtt 

atijatfiflTftl) (Myers,R.M.et 
al.( 1 985)Science.230, 1 242- ] 246) c 

1*£ttMT7©E0J*fl:l*S$b7— - tf^Dx^ 
i/a>7-v-b^(«*. I* , RN 7~ tf fccfctf Si 

*C £ & (Cotton et 

al.(1985)Proc.Natl.Acad.Sci.USA 

85:4397-4401) o 

** Wc*-3ivc, LTC 4 S§i*©tg»IEJi]* 

7b-r a* liajai-e. ite^ *sl aewaii 

*l T -6 (Chee,M.et 

al .( 1 996)Science,.2 74,6 1 0-6 1 3) c 

ltc 4 ftSftfflu^^a)ii«ftffiT*fci*iiio 



y*£u**KS*£©ivf*ijb\ pcr, 

RT-PCR.RN 7— tf^D^^va^. J—tf^Z? 
*©te©/ W?'J^if-va>;£|e£y 

rna u*ju-caijrrsc£j&«-e**o 

itl&O DNA lc*^<Mi©fctt<DK8B\ 
&&#©*iB&. «5LliJlia. (R. US. ffl®© 

£*TT& DNA"JlCli.;M6H©*://<£K©*" 
S£ffl*rt"Sfctf>©7>^-fe>* DNA 

7>^-fe>7. DNA li.7:✓ : ^ L ■fc:/;*3!lS£3l£ 
^e::-rfci^>^c. l5b P ia±. »*L<I* 
lOObp. *&|C»*L<I* 500bp ia±©tt*^ 
L. 3000bp ISLrt. »£L<li 2000bp WW 
©«ft*W**. 

Cl©<fc5fc7W-tZ>X DNA (Zli. *SgEj8©$ 



RNase digestion , or by difference of melting temperature. 

In addition it can detect difference of DNA sequence, 
nucleotide sequence of the domain which should compare 
arrangement is decided with . 

Or, also method which is detected with change of mobility of 
electrophoresis of DNA fragment is public knowledge with 
presence or absence of modification agent whichis included in 
gel, (Myers,R.M.et al. (1985) Science.230,124 2- 1246 ). 

nuclease protection assay (for example RNase and SI 
protection ) or you can verify arrangement change with 
special constant position even with chemical cleavage method 
(Co ttone t al. (1985) Proceedings of the National Academy of 
Sciences of the United States of America (0027 - 8424) 85: 
4397-4401). 

On basis of this invention, array of oligonucleotide probe 
which includes the nucleotide sequence or fragment of 
LTC 4 receptor can be constructed. 

array technique with public knowledge, is used in order to 
analyze gene expression * genetic linkage and genetic 
mutation characteristic, (Chee,M.et al. ( 1 996) 
Science,.274,610-613). 

Furthermore, disease which it occurs due to revelation 
whichchanges by measuring abnormal decrease or increase of 
level of LTC 4 receptor from sample which is acquired from 
subject, too littlerevelation and overexpression of 
LTC 4 receptor or or it is utilized in thecontraction 
characteristic diagnosis. 

With person skilled in the art it can measure decrease or 
increase of reve!ation,with RNA level any* for example 
PCR. RT-PCR. RNase protection. Northern blot, other 
hybridization method of polynucleotide quantification method 
of public knowledge due to. 

It can acquire specimen for diagnosis which is based on these 
DNA, from biopsy or autopsy material of cell, for example 
blood, urine, saliva, organization of subject. 

In addition, anti sense DNA in order to control revelation of 
protein of this invention is included in "DNA which hy bridize 
it does in DNA, and specific whichare stated in Sequence 
Number: 1 at least possesses chain length of 15 nucleotide ".. 

antisense DNA, in order to cause antisense effect, 1 5 bp or 
more, preferably 1 00 bp. furthermore has chain length above 
preferably 500 bp at least, usually, possesses chain length 
within 3000 bp and within preferably 2000 bp. 

Also application to genetic therapeutic of disease which 
originates in the fault (functional abnormality and expressed 
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wcr^-bis* dna I*. m?M * ^mawis 

/<$K*3-K**DNA(tt*tf, !E5iJS^:l IZ 
!E«© DNA)©B9l1*»£*c*X7frP*3j-* 

— h&(Stein,1988 Physicochemical properties of 
phosphorothioate oligodeoxynucleotides.Nucleic 
Acids Res 1 6,3209-21(1 988))&flC J: "J HB1" 

**ffllCj:S7:/*-fe>* DNA £ffll*T LTC 4 
S3 



ltc 4 »s*3i<iB4-r**ft©*w*jito*c 



*f§BJ3© DNA ^fcl47>^-bl/7. DNA (4. & 

-f JUX"^*— . 7t^^J^^^~, 7tV 
M#^UX*$*-ft±r©^-OU*'<$*- 

ftfflLT* ex vivo in vivo iCcfcy E# 

KIS£tt£tf*4*;ft&©-»4i£**i*o 
*£Bj§© LTC4»S(*lcS*f -&ta(*.«*l< 

*'J^p— J-;uftit. ^^p-^ufcH*. I** 

ffllS^K LTC 4 ft»ft^-t©Br)t*lI«a 



abnormality ) etc of protein of this invention is thought in this 
kind of antisense DNA . 

Manufactures said antisense DNA. is possible on basis of 
sequence information of DNA (DNA which is stated in for 
example Sequence Number: 1 ) which protein of for example 
this invention cord is done with phosphoro thionate method 
(St ein.1988 Physicochemical properties of phosphorothioate 
oligode oxynucleotide s.Nucleic Acids Res 16,3209-21 
(1988)) etc. 

Elucidation of disease where LTC 4 receptor participates by 
knock-out doing LTQreceptor gene making use of antisense 
DNA. is advanced with this invention ,it is possible . 

DNA or antisense DNA of this invention, when it uses for 
genetic therapeutic, the for example retrovirus vector and 
adenoviridae vector, making use of adeno attendance viral 
vector or other viral vector and liposome or other non- viral 
vector etc, prescribes to patient with ex vivo method and in 
vivo method etc. 

In addition, this invention regards antibody which is 
connected to the protein of this invention. 

There is not especially restriction in morphological form of 
antibody of the this invention, polyclonal antibody and also 
those parts which possess monoclonal antibody orantigen 
bonding ability are included. 

In addition, antibody of all class is included. 

Furthermore, also humanized antibody or other special 
antibody is included in antibody of this invention. 

It can acquire antibody* for example polyclonal antibody* 
monoclonal antibody* which reacts to LTC 4 receptor of this 
invention by thefact that said LTC 4 receptor and fragment are 



prescribed to various animal directly 

*tz. *«h© LTC4ft»(t*=i-K-r*ae«*ALfc^ 

7 * £ K £ m I* X DNA 9 £ ^ > jfc (Raz,E.et 
al.( 1 994)Proc.Natl. Acad.Sci.USA,9 1 ,95 1 9-9523 ;Donnelly, J J .et 
al.( 1 996)J.Infect.Dis., 1 73,3 1 4-320) lZ&-DXmZ>ZttfV£ 



*fcl«"©Brfr*7P-f>hSE±7??a/<>hft 
£©B»ft7i?a/<:/Hz?UBU MB. &T* 

** yvK *fc(i-9h»J^©Jfam*fc[i 



In addition, it can acquire even with DNA 
vaccine method (Raz,E.et al. (1994) Proceedings 
of the National Academy of Sciences of the 
United States of America (0027 - 8424), 91, 
9519 - 9523; DonneIly,J.J.et al. (1996) J. In 
fect.Dis.,173, 31 4- 320 ) making useof plasmid 
which introduces gene which LTQreceptor of 
this invention cord is done. 

LTC 4 receptor protein quality or fragment emulsion it does 
polyclonal antibody, in the Freund complete adjuvant or other 
suitable adjuvant, immunity does in abdominal cavity* 
subcutaneous and and vein etc it isproduced from animal* 
for example rabbit* rat* goat* or chicken or other blood 
serum or egg which sensitization aredone. 
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«5Ltf. aio»«t, a« , tt»7^=^ Ale 

££&#r, DEAE--b>lUP-X, / WKP*vTA 

(D a E 11 □ ;J (Kohler,G.and 
Milstein,C.(1975)Nature.256,495-497)IZ J: L J S 

*£Bji0 LTC4fi8it*fcii.-ta)»rW-t7a-f 
IB. JKT*fcli»Klc»SliyBLtta-r*C 

ticj:yft«-r«. 

KRfHIfi£8iyaiU UP-7i 

JUr^T^x^— tf*»^5S?>*-J— if* 
»©<*:%"7— *— *»05XP-7<BIS. #1* 
IS, -7^X=XP--7$ffl8Sfc P3X63Ag8.Ul,£ 

£fc, ■fc£JM*LTtt7K l Jx*u>sr | j-p-ju 

■ a»'N&S»tfc. RPHM640 #±fa>a«*<ffl 

ik&ttfi hat a«aic*yaR-r* 0 

/ ■ W?"J K-"7ffl**±3te ELISA 
•7(D^P->^g*?^ 0 

nyfi-rctiCcky/w^'jK-^roJu^p-^ 

"C 2-4 BIB.**lMi^'JX^>-cm«iaLfc 
BALB/c^V^CDUKflTJ 10-20 B*MW* 



This way separation and purification is possible polyclonal 
antibody from blood serum or eggwhich is produced, with 
protein isolation and purification method of conventional 
method. 

As separation and purification method of polyclonal antibody, 
with for example centrifugal separation, dialysis, 
ammonium sulfate you can list chromatography withsuch as 
salt precipitation, DEAE-cellulose, hydroxy apatite, 
protein Aagarose. 

person skilled in the art produces monoclonal antibody, is 
possible easily with the cell fusion method (KohIer,G. and 
Milstein,C. (1975) Nature (London ) (0028 - 0836), 256,495 - 
497) of Kohler and Milstein. 

immunity it does LTC 4 receptor or fragment of this invention 
in Freund complete adjuvant or other suitable adjuvant the 
emulsion which emulsion is done in every several weeks by 
several times repeating inoculation doing in abdominal 
cavity, subcutaneous or vein of mouse. 

After final immunity, it removes spleen cell, fuses with 
myeloma cell andproduces hybridoma. 

myeloma cell, for example mouse myeloma cell line P3X63 
Ag 8.U1 , which has marker a hypoxanthine — guanine — 
phosphoribosyl transferase defect and like the thymidine 
kinase defect as myeloma cell in order to obtain hybridoma, is 
utilized. 

In addition, polyethylene glycol is utilized as molten 
compound. 

It uses for those which Eagle person minimum essential 
medium, Dulbecco person modified method minimum 
essential medium, RpH 1-1640 or other usuallyare well used 
including as needed 10 - 30% fetal calf serum furthermore as 
medium in hybridoma producing. 

Fusion strain selects due to HAT choice method. 

culture supernatant of hybridoma screening is done with 
ELISA method and immunohistological staining method or 
other widely known method . clone of hybridoma which the 
antibody of objective secretion has been done is selected. 

In addition, with limiting dilution method , single clone 
characteristic of hybridoma is guaranteed by repeating 
subcloning. 

hybridoma which is acquired in this way in medium with 2-4 
day, or Pristan 10-20 days antibody of puriflable quantity 
is producedby fact that it cultures with intraperitoneal of BA 
LB/c mouse which preprocessing is done. 

Or, aforementioned way also to culture in medium it is 
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*HW<D LTC 4 ftS*Hc£fc-*-5fit(* 

£,$7?V>^tf*^b<D:£&(Clackson,T.et 
al.(1991)Nature,352,624-628;Zebedee,S.et 
al.(1992)Proc.Natl.Acad.Sci.USA,89,3 1 75-3 179) 
iCfcy single chain Fv ■*> Fab tLT^-SCttnl 



(Lonberg,N.et al.(1994)Nature.368.856-859)IC^fe 
(Methods in Enzymology 

203,99-121(1991))„ 

l\ 5l*«#*afl>*>/<^flJMHI«ai=J: 

«-*.£t?ia*Brfl-. F(ab') 2 , Fab, 

Fab' , fc-SlM* Fv ZmZZttfTZZZo 

*://<9K0ftaji**>«iftjifta>tt£-*ff 

JU*MI=I*, WSJ**!®. JfttiBL $fel*«tttt 
flLtt*ISa7srt-f» jMS8M*,EUSA «09 



possible hybridoma. 

spleen and monoclonal antibody which is produced in culture 
supernatant separation and purification ispossible with protein 
isolation and purification method of conventional method. 

With for example centrifugal separation* dialysis* 
ammonium sulfate you can list chromatography with such as 
salt precipitation* DEAE-cellulose* hydroxyapatite* 
protein Aagarose as that kind of method. 



In addition, monoclonal antibody or antibody fragment which 
includes portion, i tin stalls all or part of gene which said 
antibody cord is done in expression vector, introduces into E. 
coli* yeast* or animal cell and it is possiblealso to produce. 

Furthermore, also it is possible to be possible Klaxon and 
othersand "tf ^ with method (Clackson,T.et al. (1991) 
Nature (London ) (0028 - 0836), 352,624 - 628; Zebede e,S.et 
al. (1992) Proceedings of the National Academy of Sciences 
of the United States of America (0027 - 8424), 89 and 31 75 
-31 79) of "T and others antibody whichreacts to 
LTC 4 receptor of this invention, as single chain Fv and Fab. 

In addition, also it is possible in transgenic mouse 
(Lonberg,N.et al. (1994) Nature (London ) (0028 - 0836), 
368,856 - 859) which replaces the antibody gene of mouse to 
human antibody gene to obtain human antibody by fact that 
immunity it does. 

In addition, it can manufacture humanized antibody, with 
genetic recombination which uses hypervariable region of 
monoclonal antibody (Methods in Enzymology (0076 - 6879) 
203,99- 121 (1991)). 

With this invention from polyclonal antibody and monoclonal 
antibody, digestion is done with pepsin* papain or other 
protease with conventional method , by fact that separation 
and purification it does, the antibody fragment* for example 
F which includes portion of antibody which has activity 
(ab&apos; )<sub>2* Fab* Fab&apos;* or Fv can be acquired 
with protein isolation and purification method of conventional 
method continuously. 

antibody which is connected to protein of this invention can 
think also expressed abnormality of protein of for example 
this invention and that it utilizes in theinspection * diagnosis 
of structure fault in addition to refining protein of this 
invention. 

Concretely, it extracts protein from for example 
organization* blood* , or cell etc theinspection *diagnosis it 
is possible presence or absence of fault of revel ationand 
structure with Western blot method* competitive binding 
assay* immunoprecipitation* ELlSAor other method through 
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detectionof protein of this invention. 

In addition, it is thought that it utilizes in treatment or other 
objective of disease which is related antibody which is 
connected to protein of the this invention, to protein of this 
invention. 

When antibody is used with treatment objective of patient, it 
is desirable inpoint where human antibody or humanized 
antibody immunogenicity is little. 

Method this invention utilizing protein of this invention, 
detecting the LTC 4 receptor activity of compound being tested. 
It regards method which compound which decorates 
LTQreceptor activity and onbasis of this detection method 
screening is done. 

detection method of this invention, protein and compound 
being tested of this invention contacting, includes step which 
measures change of LTC 4 receptor activity of protein of this 
invention. 

Furthermore making use of this detection method, screening 
method of this invention can beexecuted by selecting 
substance which decorates LTQreceptor activity. 

"LTC 4 receptor activity is decorated " With, it connects to 
LTC 4 receptor of this invention with alone,transmits signal, or 
it competes with LTC 4 . inhibition does the signal transduction 
with LTC 4 you say . 

In detection method of this invention, change of LTQreceptor 
activity is done by measuringindex of activity which responds 
to physiological characteristic of LTC 4 receptor protein quality 
which is used for screening. 

activity which is made index, with binding activity of for 
example ligand, or is theresponse for stimulus which is 
brought with connection of the ligand. 

Kind of detection method which concretely, is expressed 
below is shown, it ispossible . 

In addition for example next kind of compound can be used as 
compound being tested for screening method, all compound 
can be designated as compound being tested with this 
invention .but without being limited in these compound. 



various known compound peptide which is registered to chemical file 



LTC4g!§WZ 



To LTC4 receptor 



antibody which confronts 
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tzt^it, mmm 4 umma^m^ry^ 
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1. (1995) Tetrahedron (0040 - 4020, TETRAB ), 51, 8135 - 
8137) with group of compounds which isacquired 

Applying phage * display method (Fe lici,F.,et al. (1991) 
Journal of Molecular Biology (0022 - 2836, JMOBAK ), 
222,301 - 31 0), etc was drawn up random * peptide group 
which 

culture supernatant of microorganism 

natural component of plant and marine organism derivation 

animal tissue extract thing 

Or compound or peptide which is selected by screening 
method of this invention compound or peptide which is 
decorated in chemical or biological 

Consequently, you explain concretely concerning 
representative screening method. 

screening method which utilizes a)ligand binding assay 
method 

compound which is connected to LTC 4 receptor of this 
invention screening ispossible with ligand binding assay 
method. 

First plasma membrane * or LTC 4 receptor protein quality 
purified standard which reveals LTC 4 receptor protein quality 
ismanufactured. 

In buffer which assay condition like buffer* ion* pH 
optimization is done, the plasma membrane* or 
LTQreceptor protein quality purified standard which reveals 
LTC 4 receptor protein quality is done, with labelling ligand 
with compound being tested constant time incubation. 

for example [<sup>3H ] LTQ can be used to labelling 
ligand . 

After reacting, it filters with glass filter and etc after washing 
with buffer of suitable amount, it measures radioactivity 
which remains in the filter with liquid scintillation counter 
etc. 

inhibition of specific binding of labelling ligand in under 
compound being tested existing compound which competes to 
LTC 4 receptor screening is possible to index. 

When under ligand binding assay condition which is stated in 
for example Working Example 4 , with [<sup>3H ] LTQ 
constant time incubation doing compound being tested, IC 50 
substance of 10;mu M or less, furthermore preferably IC 50 
can select substance of 1 ;mu M or less. 

screening method which utilizes b)GTP;ga Sbonding method 



screening it does compound which decorates activity of 
LTQreceptor of this invention, with GTP;ga Sbonding 
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T? •§ (Lazareno.S.and 

Birdsall,N.J.M.(1993)Br.J.Pharmacol.l09,l 120-1 127). 

LTC< %®$-$:km£li:tzmfom% 20mM 
HEPES(pH7.4), lOOmM NaCl,lOmM 
MgCl 2 ,50mM GDP Jgifc"^ 35 S UVUtetllt 
GTP r S 400pM i:g'& - f So 

GTPrS ©flUHSttSjifc'X/^U— >3>* 

*$!8<b£^#£TlcfcMt.&!$ft6<)fc GTPrS 
$£-£<D±m£%iMiz. m LTC 4 S^frcDTa*- 

£f=, «t«*»ttTI=*J^*, LTC 4 
LTD«lC«fci> GTPrS fS^±^(Dtfll*J^Ji«IC 
LTC< J=XhS&tt**r*ftft 

c^fl&MCa^^lXcAMPiglSaj^tb^fiJfflL 

stt*i«S"r*<t^*i*. ltc< %.®&*%.m 

2F-&fc«USOHMSl»l Cartel* cAMP m&<D 

Qi^aKOaSl* fiira2,fluo3 *£ffil\*fc 
cAMP ;lS(D;l»IS(irpfi5(D cAMP SOS^h 
■(Amersham tt«f)*fflt^TaiJ£lf*ft 0 

*<Dife Ca+'fccfcl/ cAMP ;tJ£leftc#LT$n¥ 
Ct(Cj=y. MftNl^ Ca^fccfcl/ cAMP 

LTC 4 

camp as&E&&&iM±M£Micai£'r« 0 

a>hn-;u$fflfla<ttt^Lr.LTC 4 

S*1i-fc»fi1*«Wft Ca ++ ©±*fcJ:i;/*fc- 
li cAMP »S©±**fcli«T£ft«K7=r 

LTD 4 IC £6 Ca ++ ©± I* cAMP ;! 

ltc 4 s«i*©7>*=fcxhstts*rr*<b£ 



method it is possible . (Lazareno,S. and Bi rdsal1 } N.J.M. 
( 1 993) British Journal of Pharmacology (0007 - 1 1 88, 
BJPCB) 109, 1120- 1127). 

plasma membrane which reveals LTC 4 receptor 20 mM 
HEPES (pH 7.4 ), in 100 mM NaCIJO mM Mg Cl 2 ,50 mM 
GDPsolution, is mixedwith GTP;ga S 400pM which labelling 
is done with <sup>35S. 

Under compound being tested existing and under absence 
after incubation, it filterswith glass filter, etc it measures 
radioactivity of GTP;ga S whichis connected with liquid 
scintillation counter etc. 

Rise of specific GTP;ga S connection in under compound 
being tested existing the compound which possesses agonist 
activity of said LTC 4 receptor screening is possible toindex. 

In addition, in under test chemical existing, control of GTPjga 
S connection rise screening is possible compound which 
possesses the antagonist activity of LTC 4 receptor in index 
with LTC 4 or LTD 4 . 

screening it does compound which decorates activity of 
LTC 4 receptor of screening method this invention which 
utilizes fluctuation of c)intracellular Ca** and cAMP 
concentration.making use of intracellular Ca** of cell which 
reveals LTC 4 receptor or thefluctuation of cAMP 
concentration it is possible . 

Making use of fura2* fluo3 etc, in addition measurement of 
cAMP concentration canmeasure measurement of 
Ca^concentration making use of commercial cAMP assay kit 
(Amersham corporation etc). 

In addition depending on Ca** and cAMP concentration, it is 
possible alsoto measure Ca** and cAMP concentration in 
indirect by detecting thecopying activity of gene where 
transfered amount adjusts. 

compound being tested constant time operating in host cell 
(Control cell ) which does not reveal cell and receptor which 
reveal LTQreceptor, directly or itmeasures Ca** and cAMP 
concentration in indirect. 

By comparison with control cell, rise or decrease of rise 
and/or cAMP concentration of cell specific Ca 4 * which 
reveals LTC 4 receptor screening is possible the compound 
which possesses agonist activity in index. 

In addition, in under compound being tested existing, 
inhibition of rise or decrease ofrise and/or cAMP 
concentration of Ca"^ screening is possible compound 
whichpossesses antagonist activity of said LTQreceptor in 
index with LTC 4 or LTD 4 . 
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Regarding to screening method of this invention, compound 
which possesses the antagonist activity which it should select, 
it can compete with LTC 4 or the LTD 4 which is a ligand 
vis-a-vis LTC 4 receptor of this invention at sametime when 
connecting to LTC 4 receptor, compound which does not 
accompanytransmission of signal it can define. 

affinity for LTC 4 receptor with this invention of antagonist is 
not restricted. 1C 50 compound of 10;mu M or less* 
especially 1 ;mu M or less is desirable. 

Regarding this specification, antagonist is used as shielding 
agent, or antagonist andsynonymous term. 

With condition which is stated in for example Working 
Example 5 , compound being tested constant time operating, 
with LTC 4 or LTD 4 inhibition of rise of intracellular 
Ca^concentration IC 50 substance of 10;mu M or less, 
furthermore preferably IC 50 can select substance of 1 ;mu M 
or less in index as substance which possesses the antagonist 
activity. 

Medicine which designates LTC 4 receptor as target with 
compound which decorates activity of LTC 4 receptor protein 
quality which is isolated bythese screening as main 
component, can be acquired. 

S ft £ *t fc it * ft 



m 7L it m to m iz as t 3 

A(N-(3,4-dimethyl-5-isoxazolyl)-6-(l-propyl-lH-benzimidazol-2-yl)-l-naphthalenesulfonamide) 
14. IC50=1 .2 u M £*rr«; **W0> LTC 4 <$RIC»-T 47>*:J-*Ke&*. 



compound A (N- (3 and 4 
-dimethyl-5-isoxazolyl ) - 6 
-(1 

-propyl-1 H-benzimidazol-2- 
yl ) - 1 -naphthalene 
sulfonamide ) which is 
selected in for example 
Working Example has IC 
50=1.2 ;mu M, itisa 
antagonist for LTC 4 receptor 
protein quality of this 
invention. 



si^b^ft a i4. ltc 4 

LTC 4 lc*tTT6J6»* fflittff WlcBS-T *. 



&\z&*ox.*mm ltc 4 fts{**»<$ji 

<D7>*J=Xh£aRT?**C£A<H&fr*fc 

-So 

LTC 4 j68ft*>/^*CD7>W=. 
XH4. LTC« Mft*«tttr«E*£LT* 



compound A connects LTC 4 receptor and LTC 4 in dose 
dependent inhibition. 

Furthermore cell chemotactic activity of LTC 4 receptor protein 
quality of this invention and responsefor LTC 4 of coronary 
artery smooth muscle cell inhibition it does compound A, in 
dose dependent. 

From these facts, with screening method of this invention, 
antagonist of LTC 4 receptor protein quality of this invention 
can be selected is clear . 

antagonist of LTC 4 receptor protein quality of this invention is 
useful as medicinewhich designates LTC 4 receptor as target. 
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Ptf bl/^Ja-ju* TK'Jx^b^^ Ua— + 
ttttfftftli££>lcsaflL ?Hb»J* $ 



As for medicine formulation which designates compound 
which decorates activity of LTC 4 receptor protein quality of 
this invention as active ingredient, it can bemanufactured 
making use of support or vehicle* other additive which, are 
usuallyused for those formulating according to type of active 
ingredient. 

Dosage is listed parenteral administration with such as oral 
dosage* or intravenous injection* intramuscular injection or 
other injectable* suppository* percutaneous administration 
agent* trans mucosal dosage agent withsuch as liquid for 
tablets* pill* capsules* granule* fine granule* powder* 
oral. 

Especially with stomach there being a peptide which digestion 
is done. intravenous injection or. other parenteral 
administration is desirable. 

As for solid composition for oral dosage, active substance of 
one or a plurality inert diluent* for example lactose* 
mannitol* fructose* microcrystalline cellulose* 
hydroxypropyl cellulose* starch* polyvinyl pyrrolidone* 
magnesium metasilicate aluminate etcof at least one is mixed 
with this invention . 

composition following to conventional method, may contain 
additive* for example lubricant* disintegrator* stabilizer* 
dissolving to solubilizer etc other than inert diluent. 

tablets and pill sheath have been allowed to have done with 
glycocalyx or stomach-soluble or enterically soluble 
substance or other film in accordance with necessary. 

As for liquid composition for oral, emulsifler* solution 
medicine, including the suspension* syrup* elixir, it 
includes inert diluent* for example purified water* ethanol 
which is used generally. 

said composition may contain additive* for example wetting 
agent* suspension* sweetener* fragrance* antiseptic 
other than inert diluent. 

As injectable for parenteral, solution medicine of aqueous or 
nonaqueous of the sterile, suspension* emulsifier is included. 

saline etc for for example injectable distilled water* menses 
is included in water soluble solution medicine and the 
suspension . as diluent. 

alcohols* polysorbate 80 etc like vegetable oil* ethanol like 
propylene glycol* polyethylene glycol* olive oil water 
insoluble solution medicine and as diluent of suspension are 
included. 

said composition furthermore may include wetting agent* 
emulsifier* dispersant* stabilizer* dissolving to 



Page 31 Paterra Instant MT Machine Translation 



WO2001019986A1 

^ati=j:yaiR*#ifc*«ijaij'fl)Sttfl!>5i 

J$A(ft« 60kg <tLT)IZfc^r, 1 Blc-Ptlft 
0.1~100mg. #£L<li O.I~50mg T'fo&o 

0.01~50mg, »*L<I* 0.01~10mg 

t h fsh ffi m & (placei) * y . x m 

(J.Sambrook,E-F-Fritsch & T.Maniatis,Molecular 
Cloning Second edition.Cold Spring harbor 
Laboratory Press,1989)fB®0)^it lz cfcU mRNA 

^blC, ^-ijzf dT -teJUD— *T* poly(A)+RNA £ 

poly(A)+RNA «k y * 'J =f * * y ~? 54 
[M.Maruyama and 
S.Sugano.Gene. 1 3 8 : 1 7 1 - 1 74( 1 994)] \Z <fc y cDN A 

Oligo-cap linker(IE*"l#-§-:3)fc<fct/;f-«Jd' dT ? 
5'f7-(iE5lJS#:4)^fflL>TXic[tn^;-^if, 
RX, 4 1:197-201(1 996), 
Y.Suzuki et al.,Gene,200: 149- 156(1 997)] 0>SSt£ 
I: L f: A ( o T BAP(Bacterial Alkaline 
Phosphatase) ffi 3 . TAP(Tobacco Acid 
Phosphatase)^ , RNA va>, H 

cDNA ©^jSi RNA <D|fc££fTofc. 

*l*Tf,5'(B5(l»#:5)4 3'(iB?ilS#:6)<D 
PCR J^'C?— PCR(polymerase chain 
reaction)ICcfcy 2 *gg cDNA IZ^&U Sfil SlBr 
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solubilizer* antiseptic etc. 

composition sterilization is done with filtration, combination 
or thelighting which of microbicide pass through for example 
bacteria trapping filter. 

In addition, it produces solid composition of sterile, it melts 
injectable media for sterile water other sterile at time of use 
and can also use. 

dose of medicine considering strength of activity of the active 
ingredient which is selected by aforementioned screening 
method and age* gender etcof disease * administration 
object, is decided appropriately with this invention . 

In case of for example oral dosage, dose is per day 
approximately 0.1 - 100 nig* preferably 0.1 -50 mg usually, 
in adult (weight 60 kg doing ). 

In addition in case of parenteral administration, in form of 
injectable it is a per day 0.01-50 mg* preferably 0.01—10 
mg. 

preferred embodiment in order to execute invention 

Next, this invention furthermore is explained concretely with 
Working Example ,but this invention is not something which 
is limited in below-mentioned Working Example. 

With Working Example 1 . oligo cap method production of 
cDNA library 

mRNA was extracted human placenta organization (PLACE 
1 ) from, with method which isstated in literature 
(J.Sambrook,E.F. Fritsch & T.Maniatis, Molecular Cloning 
second edition, cold Spring ha rbor Laboratory Press, 1989 ). 

Furthermore, poly (A ) +RNA was refined with oligo dT 
cellulose. 

cDNA library was drawn up poly (A ) from +RNA with oligo 
cap method[M.Maruyama and S.Sugano. Gene (0378 - 1119, 
GENED6), 138: 171 - 174(1994)]. 

Following to statement of literature [Suzuki * Sugano, protein 
nucleic acid enzyme,41 :1 97-201 (1996), Y.Suzuki et aL Gene 
(0378 - 1 119, GENED6 ), 200: 149 - 156 (1997)] Oligo-capl 
inker (Sequence Number:3 ) and making useof oligo dT 
primer (Sequence Number:4 ), it did BAP (Bacterial Al kaline 
Phospha tase ) treatment, TAP (Tobacc o Acid Phospha tase ) 
treatment, thesynthesis of RNA ligation* first chain cDNA 
and removal of RNA. 

Next. 5 &apos; (Sequence Number:5 ) with making use of 
PCR primer of 3 &apos; (Sequence Number:6 ) itconverted to 
double strand cDNA with PCR (polymerase chain reaction ), 
Sfil cut off. 
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2fc I* V . Dralll tttlLfc^J*- 

pME 1 8SFL3(GenBank AB009864;Expression 
vector)IC cDNA Ol£[S]tt£;*#)T<7P-^>? 
U cDNA ^U-*ft*Lfc. 

T. A cDNA IMXtf Ikb VXTMJU—^Z 
f&l^fcSL cDNA <7) 5'4^<i: 3' SCDi&SIE*iJ£ 
DNA V— <r>v>^KI^(Dye Terminator Cycle 
Sequencing FS Ready Reaction Kit.dRhodamine 
Terminator Cycle Sequencing FS Ready Reaction 
Kit ^tzlt BigDye Terminator Cycle Sequencing 
FS Ready Reaction Kit,PE Biosystems *±S!)£ffl 

DNA v — (ABI PRISM 377,PE 
Biosystems ttSlye DNA tt*E5U£#*rLfco 

S'-SfcttEflJ©*©*^*© ATG aK>^'6^ 
rpSORTj£Jfll\ J(<D7£/ 



Next, deciding directionality of cDNA in vector pMEl 8SFL3 
(GenBank AB009864,Expression vector ) which is cut 
offwith Dralll, cloning it did, drew up cDNA library. 

After insertion cDNA size excludes clone of 1 kb or 
lessconcerning plasm id DNA of clone which is acquired from 
these,fol lowing nucleotide sequence of 5 &apos; edges and 3 
&apos; edges of cDNA to manual making use of DNA 
sequencing reagent (dye Te rmin ator Cycle Sequencing FS 
Ready Reaction Kit,dRhodamine Te rmin ator Cycle 
Sequencing FS Ready Reaction Kit or Bi gdye Te rmin ator 
Cycle Sequencing FS Ready Reaction Kit, PEB iosy stems 
supplied ), after sequencing reaction, you analyzed DNA 
nucleotide sequence with DNA sequencer (ABIP RIS M 377, 
PEB iosystems supplied ). 

Has Working Example 2. signal sequence selection of clone 
which 

clone which is estimated that it has signal sequence, by 
analyzing the presence or absence of arrangement which is 
estimated in amino terminal of many secretory protein making 
use of localization estimate program "PSORT " of protein 
which Nakai * gold Hisashi developed concerning estimated 
amino acid sequence which is estimated fromall ATGcodon in 
5 &apos;-terminal sequence, characteristic signal peptide, was 
sorted in specific. 

With this selection, clone where possibility which secretory 
protein * or the membrane protein cord has been done is high 
is chosen, it is possible. 



E 



9\ 



"T — $ (onepass sequencing) A N 
ATGprl[A.A.Salanmov,T.Nishikawa,M.^ 

0>»*tt*«0.7J2Lfe. S/^;UEM(PSORT fro, 5' -ii§E$iJx-$T*(D ORF Iffi&tttO 



maximum valu 
ATGprl 
[A.A.Salanm o 
Ni 

shikawa,M.B.S 
lis, Bi 

oinformatics,!' 
4- 390(1998); 
http://www. hr 
i.co.jp/atgpr/ ] 
0.7 or greater f 
&apos;- edge 
sequence data 
(onepass 
sequencing ),w 
signal sequenc* 
(You analyze v 
PSORT ), at sa 
time, those wh< 
ORF with 5&a 
edge sequence 
exists were sor 
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*JI«3.PSEC0]46fflE5IJ*3E;..* 

cDNA -<DttSB9j: afcl/|zJiJ£75^BKW£ 

1*. fc*ftlc*oT*SLfc*MBM*5£±lc 
sj--A-5??*tf. ««W«:tt£**E5>JS 

SfeSLfco 

aS**tfc cDNA E5«fr&.JiJ£75/ME5lJ 
fcW&*McLfc 0 - 

(1) Licor DMA *>->T>tr— £ffll^fc cDNA ff 

(Licor v— -y>-y— (7P*aiE5E)(0"7-a7 
JH:«totv-^>v>^5a;t, Licor v->r 
>tf— V DNA tt£ E5iJ£S¥#r Lfc). 

(2) at2 h^^/^um^mm^mi^tz 

Primer Island ftlC J:5*Xt"^Kv — ^>7. 
[S.E.Devine and J.D.Boeke,Nucleic Acids 
Res.,22:3765-3772,(1994)](PE Biosystems tt® 

f#{£* PE Biosystems ttSgCD DNA v— ^r>*» 

l£L. ABI PRISM 377 V DNA £fiE5"J£8?#T 
Lfc) 

(3) **$ DNA £ JHl*fc$r-f t 

*>?(**£A£j« DNA ^-f7-£t,%lV 
PE Biosystems ttKO) DNA v— ^r>i/>^K!E 

ABI PRISM 377 V DNA £aE5i]£fi?#T Lfc) 
dflbCDE^JKOl^T. ATGpr i: PSORT IwJ:^) 
*?*?33J:tf GenBank SwissProt ICft^S 
BLAST fl?#r£frofc 0 

ISiA,if N-*«II^>^;UEM* 

Ca>«fc5lzfcg**lfc£4 cDNA ©-OS,- 
PSEC0146i:«r5ltfc o 

PSEC0146 tf>£SE5iJ£E£lJ§^:l IC. C(Di£ 
*EMlcJ:-DT3-K**i4«3E75^liE5*J* 

ictBKLfco 

Xffifl 4.COS SHBSIC LTC 4 g§ft<D5§3E<!: 
LTC4fc©e^*» 

JsTFa>ll&l3cfcoT PSEC0146 *<=J— 6$ 
>/\°?Sf <Z> LTC 4 »*(*3tt«tttLfc. 



sequencing of Working Example 3.PSEC 0146 

nucleotide sequence, and estimated amino acid sequence of 
total length cDNA were decided concerning clone which is 
selected with Working Example 2. 

nucleotide sequence overlap doing nucleotide sequence which 
is decided with each method combining method of 3 kinds 
which are shown next, completely,decided final decision 
nucleotide sequence. 

From cDNA sequence which is decided, estimated amino acid 
sequence was made clear. 

long lead/read sequence from cDNA inserted fragment both 
ends which uses (1) Li cor DNA sequencer (Following to 
manual of Li corsequencer (Aloka Co. Ltd. (DB 
69-058-1558 ) corporation sale), after sequencing reaction, 
you analyzed DNA nucleotide sequence with Li 
corsequencer. ), 

With Primer Island method which uses (2) AT2 transposons 
in vitro metastasis Ness Ted sequence [S.E.DeV ine and 
J.D.Boeke, Nucleic Acids Research (0305 - 1048, 
NARHAD ), 22: 3765 - 3772, (1994)] (Following to kit and 
manual of PEB iosystems supplied, after acquiring,following 
clone to manual with DNA sequencing reagent of PEB 
iosystems supplied, the sequencing reaction it did, analyzed 
DNA nucleotide sequence with ABIP R1S M 377. ) 

With dideoxy terminators method which uses (3) custom 
synthesis DNAprimer analysis and BLAST analysis for 
GenBank and SwissProt were done with ATGpr and the 
PSORT primer war King (Following to manual with DNA 
sequencing reagent of PEB iosystems supplied making use of 
the custom synthesis DNAprimer, sequencing reaction it did, 
analyzed DNA nucleotide sequence with ABIP RIS M 377. ) 
concerning these arrangements. 

It was presumed that it is a secretory protein, or a membrane 
protein where most clone have signal sequence in N- terminal. 

This way one of total length cDNA which is decided, was 
named PSEC 0146. 

nucleotide sequence of PSEC 0146 in Sequence Number: 1, 
with this nucleotide sequence estimated amino acid sequence 
which cord is done was stated in Sequence Number :2. 

With Working Example 4. COS cell binding experiment of 
revelation and LTC4 of LTC 4 receptor 

PSEC 0146 verified LTC 4 receptor activity of protein which 
cord is done with experiment below; 
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CCD cDNA 3^=i-K-r«*>/<^R**a$ 

#4fc«>lC, cDNA £thfl$K£*<D 

poly(A)+RNA(Clontech tt ) £ SI IS t L X 
RT-PCR l^y&^Lfco 

RT-PCR \Z&WUZf=7<<V-<Dik^mit.m 

mm 3 -easLfcttaiEMfliwstiticRSL 

fco.. 

RT-PCR \Zl* x ME5iJS^:7 -C***lS:j-'J 
Xbal site LTfc4) 0 



RT-PCR li Pyrobest DNA polymerase^ Sit 
tt)£ffll* 5% DMSO SftTT* 98 deg C(10 
f*)/58 deg C(30 fj>)/72 deg C(2 #)<D1M£;U£ 
34 EHiiJiSLfco 

*ffltS*,tt-1.0kbp <D DNA BifijWIMMFti 

Z&WiftZ Xbal "eJHfcLfctt. pEF-BOS 
plasm id(Mizushima,S. and 
Nagata,S.(1990)Nucleic Acids Res.,18,5322)£ffl 

5 * - $ - a IC J: U ABI377 DNA 
Sequencer(Applied Biosystems tt)£ffll^Tfl¥#T 

*&*lfc?7*5KI*. EM#*:2. KB«©7£ 
>iliB5>Jfl!)±**3-^K-r*E*J*#t;Ci3&< 

C(B^X5K£ pEF-BOS-PSEC0146 tLfcc 

175mm 2 COS-1 $Blft£ 2xl0 6 $B 
B-CiiLT 36 ftlHIJftStt* 50 jug 0 

pEF-BOS-PSEC0146 pEF-BOSCS"^* 
— )£ FuGENE6(Boeringer Mannheim tt)£ffll^ 

ae^siASL 36B#r B itg#Lfc$iBa^iHiiR, $t 

J*8L-20mM Tris.HCI(pH7.4), 5mM EDTAjZ 



& a , 50mM HEPES(pH7.4), 40mM 

MgCl 2 ,lmM EGTA.|C»SU C*l£J3IiIi#i:L 

fgiS^5^glZ[ 3 H]-LTC 4 (m— lb^Hp D p)^«^ 
Xft 0.5~14xlO- 9 M {Zte&kolzmTL. 50mM 
HEPES(pH7.4), 40mM MgCI 2 ,lmM 
EGTA,5mM L-Serine,10mM Borate,2mM 
L-Cystein,2mM L-Glydne,3^t>fc5S850E 250 /il 



First this cDMA in order to reveal protein which cord is 
done,acquired this said cDNA with RT-PCR poly of human 
spleen derivation (A )+RNA with (Clontech corporation) as 
template. 

It set nucleotide sequence of primer which is necessary for 
RT-PCR, on thebasis of nucleotide sequence information 
which is decided with Working Example 3. 

It used oligonucleotide which is shown with Sequence 
Number:8 with oligonucleotide whichis shown with Sequence 
Number: 7 as forward primer, to RT-PCR , as reverse primer 
(In respective 5 Aapos; terminal are added Xbal site. ). 

Under 5% DMSO existing 98 deg C (1 0 second ) / 58 deg C 
(30 second ) / cycle of 72 deg C (2 min ) 34 times it repeated 
RT-PCR making use of Pyrobest DNA polymerase (Takara 
Shuzo Co. Ltd. (DB 69-053-7063 ) corporation). 

As a result. DNA fragment of approximately 1.0 kbp was 
done amplifying. 

cloning it did this fragment digestion after doing, making use 
of the pEF-BOS plasmid (Mizushima,S. and Nagata,S. (1990) 
Nucleic Acids Research (0305 - 1048, NARHAD ), 18 and 
5322) with Xbal. 

You analyzed nucleotide sequence of clone which it acquires 
with dideoxy terminators method making use of ABI377 
DNA Sequencer (Applied Biosystems corporation). 

plasmid which it acquires includes arrangement which total 
length of amino acid sequence which is stated in Sequence 
Number:2 cord is done, it wasverified . 

This plasmid was designated as pEF-BOS-PSEC 0146. 

In 175 mm 2 culture flask seeding doing COS-1 cell with 2 
xl0 6 cell, 36 hours cultures later, gene introduction it did 
pEF-BOS-PSEC 0146 or pEF-BOS (Empty vector ) of50;mu 
g making use of FuGENE6 (Boering er Mannheim 
corporation). 

After gene introduction, 36 hours after recovering and 
washing, 20 mM Tris. HC1 (pH 7.4 ),suspension doing cell 
which was cultured in 5 mM EDTA„ the homogenize it did 
with Polytron . 

After ultracentrifugation, 50 mM HEPES (pH 7.4 ), 
suspension it did in 40 mM Mg Cl 2) l mM EGTA„designated 
this as membrane fraction. 

50 mM HEPES (pH 7.4 ), room temperature 1 hour 
incubation it did in solution 250 ;mu 1 which consists of40 
mM Mg Cl 2s l mM EGTA,5 mM L-Ser ineJO mM Borate,2 
mM L-Cystein,2 mM L-Glycine, in membrane fraction 5;mu 
g [<sup>3H ] -LTC 4 in order to become final concentration 
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LTC 4 (CAYMAN Jn^&ClirT*. K®^^ 



[ 3 H]-LTC 4 1* pEF-BOS-PSEC0146 £ 

pEF-BOS-PSEC0146 ^ilfi^ALtr COS-1 
$l&CDISIj#'s(D[ 3 H]-LTC 4 CD^mW^^CD 

*fc* CCD $££(7) Scatchard ##tO)$£S£EI 2 

Scatchard # Sr <D <6 * ^ 6. * 
pEF-BOS-PSEC0146 SiHE^SIALfc COS-1 
»BS©B«#I=»*4 LTC 4 CD^^CD<KJStS 
ft li Kd=2.20nM T s fi * *S £ I* 
Bmax=l 0.4pmol/mg protein ~Qlb~otzo 

&*<7$-£mm=FmXLtz COS-1 ^fflflS 



tz LTC 4 iC^Siffitt^Og^frCfcSCt 

* LTC 4 S8<*T^SfE^Lfc$BBa^ffll^4C 

^Vtfullfettotzo 

5.HEK293-EBNA $ffl8Sl- cfc^> LTC 4 %U 

teommt ltc 4 dcfc^flsw ca+Mjgamit 



96well Black/clear bottom plate,collagen type I 
cbated(BECTON DICKINSON ft ■ 8 ) I- 
HEK293-EBNA *BB&£ 1 ^xjUfcfctJ 2.5xl0 4 

mi&x-m aur 24 BmttxgL 1 ^ua&fcy 

40ng (7) pEF-BOS-PSEC0146 * ' fc .14 
pEF-BOS( £ * £ $ - ) £ FuGENE6(Boeringer 
Mannheim tt)£ffll>T»e^ALfco 

itfc^3?A 24 i«mtt.tttt$lltaiU4/lM 

Fluo-3 ; AM(Molecular Probe tt 8 ) * 0.004% 
pluronic acid fccfcl/ 10%FBS DMEM £ 1 

^x^&fctj 100 |i I ^toL, 37 deg C T? 1 RIH 



0.5- 1 4x 1 0- 9 M,(Daiichi Pure Chemicals Co. Ltd. (DB 
69-059-3439 )) to in addition^ with cell harvester recovered in 
glass filter. 

In glass filter total binding quantity to membrane fraction was 
measured with the liquid scintillation counter including micro 
scintillator. 

Furthermore, by fact that LTC 4 (CAYMAN corporation) of 
final concentration 2 ;mu M isadded to aforementioned test, 
nonspecific binding amount to membrane fraction was 
measured. 

As a result, [<sup>3H ] as for -LTC 4 connects 
pEF-BOS-PSEC 0146 to specific understood in membrane 
fraction of COS-1 cell which gene introduction is done. 

[<sup>3H ] -LTC 4 saturated curve of specific binding to 
membrane fraction of COS-1 cell which the pEF-BOS-PSEC 
0146 gene introduction is done was shown in Figure 1. 

In addition, result of Scatchard analysis of this connection 
was shown in Figure 2, 

From result of Scatchard analysis, as for dissociation constant 
of connection of the LTC 4 for membrane fraction of COS-1 
cell which pEF-BOS-PSEC 0146 gene introduction is 
donewith Kd=2.20 nM, as for maximum connection it was a 
Bmax=10.4 pmol/mg protein. 

With membrane fraction of COS-1 cell which on one hand, 
gene introduction does theempty vector you did not observe 
specific binding. 

Like above, LTC 4 receptor of this invention, while existence 
beingsuggested so far, is receptor which has affinity which is 
strong in LTC 4 where substance is unclear, it was verified . 

With this LTC 4 receptor for first time screening of binding 
experiment and the antagonist became possible by fact that 
cell which transformation isdone is used. 

With Working Example 5.HEK29 3- EBNAcell with 
revelation and LTC 4 of LTC 4 receptor change of intracellular 
Ca^concentration 

In 96 well Black/clear bottom plate,collagent ype I coated 
(BEC TON DIC KINSONsupplied ) per 1 well seeding doing 
HEK29 3- EBNAcell with 2.5 xl0 4 cell,24 hours cultures 
later, per 1 well gene introduction it did pEF-BOS-PSEC 
01 46 or the pEF-BOS (Empty vector ) of 40 ng making use of 
FuGENE6 (Boering er Mannheim corporation). 

After gene introduction 2 4 hours, it abolished medium, 4;mu 
M Fluo-3,AM (Molecular probe supplied ), per 1 well 100;mu 
1 it added 0.004% pi uronic acid and DMEM which includes 
10%FBS, 1 hour incubation did with 37 deg C. 
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-O^-n."*— val/flL IfflflS^ 20mM HEPES £ 
Hanks 

BSS(GIBCOtt§S)TM@&;$LT. 1 ^xJU&fc 
U 100// 1 <D 20mM HEPES Hanks BSS £ 

SfflflSrt Ca~;lJg<D^fcli FLIPR(Moleucular 
Device ttS)£Jfll*T«B*ttlcffl£Lfc. 

mjEmtii io»ati=LTc 4 **»3i* 

2xio- 6 M A^b ixio 12 M icfcijoi-sanu % 
jdsl so '»ma i »c:tiz. 4 »imii 6 



pEF-BOS-PSEC0146 £»g^»ALfcttH&li 
LTC4"©ffl*ttSW3S«IBrt Ca ++ aK<D±* 

0 3 14. pEF-BOS-PSEC0146 £SME* *ALfc 

pEF-BOS-PSEC0146 £ »fi^»ALfclBBS<© 
LTC 4 IC^fcfflBSfl Ca^ggO^blCO^T 
Logistic @»&|c € fcyffl*ttff tt£»ff Lfc. 

-t<D3^S.LTC 4 (D EC50=3.46nM TJfc£Ci:A< 

*fcH«ic ltd 4 ic j^ssw oraEfflfctb. 

IZOL^T Logistic |sl»%lCj:y fflfttt^tt^ff 
ffLfcte*. LTD 4 <b EC50=3.68nM Vfo&Zt 

J2Lt© «Wlc. * LTC 4 56Sf*-r?»|HEiftLfc 
$HJSI4 LTC 4 S3J:l/ LTD 4 lCKl6LXE*tt?? 

$HB&rt ca"as©»b£sjsr*ct^ 

<b^*©LTC4ft8*Stt**tt-r«iStt*tt 

SIC. C©ttaj*aiC*-JL^T LTC 4 
tt^«T***<b^«B*atR-r6CtlzJ:o-C. 



10%FBS, 1 hour incubation did with 37 deg C. 

After incubation, cell Hanks which includes 20 mM HEPES 

4 times washing with BSS (G1BC Osupplied ), per 1 well it 
added Hanks BSS which includes 20 mM HEPES of 100;mu 
I. 

It measured change of intracellular Ca^concentration in 
timewise making use of the FLIP R (Moleucular DeV 
icesupplied ). 

LTC 4 in order from final concentration 2x1 O^M to become 1 
xlO" 12 M. was added after namely, measurement start 10 
second, after adding, as for 50 second in every second, 
furthermoreas for 4 min fluorescence intensity was measured 
in every 6 second. 

gene introduction is done cell which rise of dose dependent 
intracellular Ca^cbncentration of LTC 4 wasobserved 
pEF-BOS-PSEC0146. 

With cell which on one hand, gene introduction does empty 
vector youdid not observe change of intracellular 
Ca^concentration with LTC 4 . 

Result was shown in Figure 3. 

Figure 3, maximum value of fluorescence intensity of change 
data of intracellular Ca^concentration of cell which 
pEF-BOS-PSEC 0146 gene introduction is done in vertical 
axis, concentration of LTC 4 is something which plot is done 
in horizontal axis. 

dose dependency was analyzed with LTC 4 of cell which 
pEF-BOS-PSEC 0146 the gene introduction is done with 
Logisticregression method concerning change of intracellular 
Ca^concentration. 

As a result, it is a EC 50=3.46 nM of LTC 4 , understood . 

In addition in same way concerning change of intracellular 
Ca^concentration theresult of analyzing dose dependency 
with Logisticregression method is EC 50=3.68 nM of the 
LTD 4 with LTD 4 , understood . 

Like above, with this LTC 4 receptor as for cell which 
transformation is donereacting to LTC 4 and LTD 4s it induces 
change of the intracellular Ca^concentration it was verified in 
dose dependent. 

By fact that change of intracellular Ca^concentration is 
measured, activity whichdecorates LTC 4 receptor activity of 
compound being tested can be detected. 

Furthermore, screening of agonist, antagonist became 
possible LTC 4 receptor activity the compound which decreases 
is selected on basis of this detection method dependingupon : 
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Jfetfcofc. 

mmi 6.LTC4.as»ses*iB cho mmom 

9k 

th LTC 4 ft8fl:S*«*-&«fctoO*S'<^ 
— tLT pEF-BOS-dhfr-PSEC0146 £ffll*fc 0 

10cm v-V— UIZ CHO-dhfTt-)*** 1xl0 6 $BB&-C 
aMEM(&8£S£)£*£^T!lflL 1 Big 
«&*8/ig © pEF-BOS-dhfr-PSEC0146 £ 
FuGENE6(Boeringer Mannheim *±g[)£ffll^T 

24 «IB*.Jie?-»ALfc«l8aSElJKL. a 
MEM( tt II ^ ff a ) * /100nM 
Methotrexate(f03t$EfilgttS)lzS;S^. ISPS* 
«?LT 10cm 5/V-UIC»SKLfc. 

LTC 4 S^fr^S^ig CHO HMSiLfc. 

LTC 4 t©|gd*«ta)fc«>lC LTC 4 

AS CHO SBfl&£ JftStt* flUfi£[s|JDL 3fc»U 

20mM Tris.HCl(pH7.4), 5mM EDTA IzRSbLT 

IS a t> '& s 50mM HEPES(pH7.4) 5 40mM 
MgCl 2 ,lmM EGTA.lcB»U C*l^Kl[»iL 
fr 0 



[ 3 H]-LTC 4 ©*S££|gS£*T ofco 

SSEfl s LTc 4 g^#;$£SgsicHo 

*fflf)&©l§IJ#^©[ 3 H]-LTC 4 tDttftftf££<D 
ffifDHM8£»L*fc. 

*fc, ZOfaSCD Scatchard ##T©$£S*>£k 
LTC.S^ttSSSgS! CHO |IU&a>IKIiaiC*i 
LTC 4 ©&<&©fi?!ltS&li Kd=2.65nM T% 
S^$p"d li Bmax=6pmol/mg protein T'foofco 

*fc. $fflBSrt cassis© icftoasofc«)ic, 

96well Black/clear bottom plate(BECTON 
DICKINSON 1±«)|Z LTC 4 ggftSSii 
CHO fflfl&£ 1 ^i;U*fcy 2xl0 4 «&T*ff fIL 
T 24 ttlHttSffc, J&il!l£ftXU 4juM 
Fluo-3,AM(Molecular Probe tt H ) s 0.004% 
pluronic acid, 1%FBS. 20mM HEPES. 2.5mM 
probenecid Hanks BSS £ 1 ^xJU&fcy 

100 /i 1 SftlU 37 deg C X* 1 B* WK^arC— v 
3>Lfc. 

LTC 4 fcJ:i; LTD 4 KJ:*|Btert Ca^ilftffl* 
ftl4**« 5 iHfcfrlCT FLIPR £ffl^T;l"] 



is selected on basis of this detection method dependingupon . 

Construction of Working Example 6.LTC 4 receptor stable 
expression CHOcell 

pEF-BOS-dhfr-PSEC 0146 was used as expression vector in 
order to reveal human LTC 4 receptor. 

In 1 0 cm petri dish CHO-dhfr (-) strain seeding it did with 1 
xl0 6 cell makinguse of the;al MEM (nucleic acid existence) 
medium and 1 day culture later, gene introduction itdid 
pEF-BOS-dhfr-PSEC 0146 of 8;mu g making use of 
FuGENE6 (Boering er Mannheim supplied ). 

24 hours later, cell which gene introduction is done it 
recovered, aftersuspension, step diluted in the;al MEM 
(nucleic acid absence ) medium/ 100 nM methotrexate (Wako 
Pure Chemical Industries Ltd. (DB 69-059-8875 ) supplied ) 
and didagain to sow in 10 cm petri dish. 

You acquired colony which appears 2 weeks later 
individually, made LTC 4 receptor stable expression CHOcell. 

Because of binding experiment of LTC 4 LTC 4 receptor stable 
expression CHOcell after culturing, itrecovered, washed cell, 
20 mM Tris. HC1 (pH 7.4 ), suspension did in 5 mM EDTA 
and homogenize did with Polytron . 

After ultracentrifugation, 50 mM HEPES (pH 7.4 ), 
suspension it did in 40 mM Mg Cl 2 ,l mM EGTA„designated 
this as membrane fraction. 

[<sup>3H ] -LTC 4 binding experiment was done with same 
condition as Working Example 4 vis-a-vis membrane fraction 
15;mug. 

In same way as Working Example 5, [<sup>3H ] -LTC 4 
saturated curve of specific binding to the membrane fraction 
of LTC 4 receptor stable expression CHOcell was written. 

In addition, from result of Scatchard analysis of this 
connection, as for dissociation constant of connection of 
LTC 4 for membrane fraction of LTC 4 receptor stable 
expression CHOcell with Kd=2.65 nM, as for maximum 
connection it was a Bmax=6 pmol/mg protein. 

In addition, for measuring change of intracellular 
Ca^concentration, in 96 well Black/clear bottom plate (BEC 
TON DIC KINSONsupplied ) perl well seeding doing 
LTC 4 receptor stable expression CHOcell with 2 xl0 4 cell, 24 
hours cultureslater, it abolished medium, 4;mu M Fluo-3,AM 
(Molecular probe supplied ), per 1 well 100;mu 1 it added 
Hanks BSS which includes 0.004% pi uronic acid. 1%FBS. 
20 mM HEPES. 2.5 mM probenecid, 1 hour incubation did 
with 37 deg C. 



With LTC 4 and LTD 4 it measured change of intracellular 
Ca^concentration withsame condition as Working Example 5 
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LTC 4 CHO ffllfeCD LTC 4 fccfctf 

LTD 4 iCjz^ifflBaW CiTilflEfl&fcfclCO^T 
Logistic @4§& lc*iJffl*tt#li**«rLfco 

•t<D$£S. LTC 4 <Z> EC5(M).44nM, LTD 4 0) 
EC50=0.59nM -C&^ZitA^A^fco 

BLtOcfcSK. *LTC 4 S:§ff$S^SCHO$ffl 
BSlZfcl^Tt. COS fflfaV HEK293-EBNA *ffl 

mz-mmz§£m£-etzt$mm^LTc 4 iz 

»l*»ttttt#** LTC 4 lC£j£LTfflftflcS 
Xttfl 7JH»Zfcl*4th LTC 4 £§&(Dfie 

yth LTC 4 ftSi*ite^CD*iB»****fL 

fco ■ . 

th LTC 4 ^fci&fc+OZfn—ZtlZlt cDNA 
St#(IS?iJ§^:1 (Dm 947 #Bfr&JR 1626 * 

t h<D4RV& 3fe<D poly A+RNA(2 A< g)£?P V 
hLfr»^U>(Clontech ttSl)<t^P-^<7)/\ 
^'J^-tr-vaX* 50%*;UA75K, 5x 
SSPE, lOx Denhardt's »8L 2% SDS. 100 ^ 
g/ml DNA 42 

deg C(22 *IB)-Cff ofc. 

^UXJ, H^MIC 0.2x SSC. 0.1% SDS £ 
■&t;i§?&T* 2 0(65 deg C. 20 L*io 

fch0>fcK*(t>K. 182. iMKdHu IffR. #» 

$5. ml mm. km. mm. m&m. mm. m 
n* 'j>/^®5, ml nil #ti)icoL>Ty— * 

>«Mr*lT-3fciC5, m 4 J^ictt 5kb 
(7) mRNA tM>R, f£&. ML 5M8lfoGlftiS** 

nife5i<ttdi**Lfc. 



is. ml mum. mm. wg§. 

a±0Ct^bs * LTC 4 aSfttt^^KP^f 

mmm s.>i>m&<§mzt$n&tb ltc 4 s§<* 

PGR SKcfcyt* LTC 4 %:®&j&fc*<D'bmfo 



making use of FLIP R. 

dose dependency was analyzed with LTC 4 and LTD 4 of 
LTC 4 receptor stable expression CHOcell with 
Logisticregression method concerning change of intracellular 
Ca^concentration. 

As a result, it is a EC 50=0.59 nM of EC 50=0.44 nM. LTD 4 
of LTC 4 . understood. 

Like above, regarding this LTC 4 receptor stable expression 
CHOcell. when revealing pass in COS cell and HEK29 3- 
EBNAcell, in same way, reacting to LTC 4 with affinity 
whichis strong in LTC 4 , it induces rise of intracellular 
Ca^concentration it wasverified in dose dependent. 

gene expression distribution of human LTC 4 receptor in . 
Working Example 7. organization 

Revelation distribution of human LTC 4 receptor gene was 
analyzed with Northern blot hybridization method . 

cDNA fragment (From 9 th 47 th of Sequence Number: 1 16 
th 26 th ) was used to probe of human LTC 4 receptor gene. 

membrane which poly A+RNA (2;mu g ) of each organ 
derivation of human the blot is done (Clontechsupplied ) with 
in solution which includes 50% formamide. 5x SSPE, lOx 
Denhardt'ssolution, 2% SD S, 100 ;mu g/ml degeneration 
salmon sperm DNA.it did hybridization of probe with 42 deg 
C (22 hours). 

twice (65 deg C, 2 0 min ) you washed membrane, with 
solution which includes the finally 0.2x SSC, 0.1% SD S. 

When you analyzed Northern concerning each organ (heart, 
brain, placenta, lung, liver, skeletal muscle, kidney, 
pancreas, spleen, thymus, prostate, testes, ovary, 
small intestine, intestine, peripheral blood leucocyte, 
stomach, thyroid, spine, lymph node, tracheum, 
adrenal, bone marrow ) of human, asshown in Figure 4, 
mRNA of approximately 5 kb being the heart, placenta, 
spleen, peripheral blood leucocyte, adrenal, it was detected 
strongly. 

signal was detected somewhat even with brain, kidney, 
prostate, ovary, spine, lymph node. 

From thing above, as for this LTC 4 receptor participation to 
cardiovascular damage, inflammation and the allergy 
disease which originate in peptide leucotriene was expected. 

gene expression distribution of human LTC 4 receptor in 
Working Example 8. cardiac vascular system 

Revelation distribution in cardiac vascular system of human 
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pcr \z\t\ih<Dibm%$>iiL(£.ibm^>bm. 

&*<D-*m cDNA(BioChain f|££L 
T,iE$i]§^:9 ■C***L** , J=J5l^U*yK* 

^:10 -e***l6*'J J5C^U^K* 'M-X? 

PCR it Taq DNA polymerasc(S5iJfittS)* ffl 
n 5% DMSO #STt 94 deg C(30 »)/50 deg 
C(30 8>)/72 deg C(l #)<Z)1M £JU£ 30 [aMU 
SLfco 

cDNA ^StStLT. Human G3PDH Control 
Amplimer Set(Clontech *±§!!)£ffll^T. Hftfr 
©PCR^ffofco 

®&®mtoBimm (cionetics a « ) * & 

ISOGEN(H*i/—>ttH)tffll^T total RNA£ 



^ifflflSSSfcCD total RNA 5 tig £ DNase(Nippon 
Gene a«)£ ffl^ 37 deg C "C 15 ^SJfcS-tf-fco 

DNase ffigLfc total RNA / \°— X^'J^h 
?7--XhXhv>KvX^A (RT-PCR 
ffl)(GIBCO tt»)l-T cDNA £&Lfco 

CO cDNA £ »S!£LT±fE<bl^#ICT PCR 
LTC 4 g^ttCDift 450bp <Di(NI&4fel*£'bB* 

t'Op. t t'b* as «fei/aniiiR¥HHtt 
«tt"ea<aaj**Lfco 



LTC 4 receptor gene with PCR method wasanalyzed. 

In PCR with oligonucleotide which is shown with Sequence 
Number:9 with the single-strand cDNA (Bi oChain supplied ) 
of heart each site (left atrium, right atrium, left ventricle, 
right ventricle, artery, vein, ventricle septum, heart 
sac ) derivation of human as template.as forward primer, in 
addition, oligonucleotide which is shown with Sequence 
Number: 10 the reverse primer was used. 

PCR under 5% DMSO existing 94 deg C (30 second ) / 50 
deg C (30 second ) / 30 timesrepeated cycle of 72 deg C (1 
min ) making use of Taq DNA polymerase (Takara Shuzo Co. 
Ltd. (DB 69-053-7063 ) supplied ). 

In addition, as internal standard PCR of same condition was 
done with cDNA of each site of above-mentioned human as 
template,making use of human G3PDHC ontrol Ampl imer 
Set (Clontechsupplied ). 

electrophoresis doing with I % agarose gel , you analyzed 
reaction product. 

In addition, total RNA was refined making use of ISOG EN 
(Japan gene supplied ) from thenormal human coronary artery 
endothelial cell, normal human coronary artery smooth 
muscle cell, normal human lung microangiopathic 
endothelial cell, normal human adult skin microangiopathic 
endothelial cell, normal human newborn skin 
microangiopathic endothelial cell, normal human aorta 
endothelial cell, normal human pulmonary artery endothelial 
cell, normal human umbilical vein endothelial cell 
(Cionetics supplied ). 

1 5 min it reacted with 37 deg C total RNA 5;mu g of each cell 
derivation making use of DNase (Ni ppon Gene (0378 - 1 1 19, 
GENED6 ) supplied ). 

DNase total RNA which was treated cDNA was converted 
with the super script fast strand system (For RT-PCR ) (GIBC 
Osupplied ). 

PCR was done with same condition as description above with 
this cDNA as template. 

Result was shown in Figure 5. 

amplification product of approximately 450 bp of 
LTC 4 receptor was detectedstrongly with left atrium, right 
atrium, left ventricle, right ventricle and coronary artery 
smooth muscle cell. 

In addition, signal which is weak to also ventricle septum, 
heart sac. lung microangiopathic endothelial cell, adult 
skin microangiopathic endothelial cell, newborn skin 
microangiopathic endothelial cell, pulmonary artery 
endothelial cell, umbilicial vein endothelial cell 
wasdetected. 
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LT»&*LTl^*ibiRlfi*V>aJllia*a)ftT' 
Affile* LTC 4 ftSfctf 8l4LTl*5Cfa&<* 



±mwj, isoxg v 5 ^fii&AStt. as* 

Hunk' s Balanced Solt Solution(HBSS)lcSSSL 

Z3h£WS.<b Ficoll-Paque(Pharmacia #)lzM.f§ 
L* 400xg T? 30 #fitoffla*frofc. 

*«SjIU*I*,cdi6 -7^ne-X(*— lb*- 
£fflM*#Bfc#«Lfc. 

**ltt±a*tt*l=T*JML ISOGEN(B* 
V->ttSi)£Jr1^T total RNA-£««Lfco 

^^Hfi5feCD total RNA 5 // g £ DNase(Nippon 
Gene ttffll)* IB I* 37 deg C T* 15 #fij£$1±fco 

DNase fBMUt total RNA ^-/\-X5U^h 
-?T — XhXh7>FvXf A (RT-PCR 
ffl)(GIBCO ttSOICT cDNA SEftLfco 

LTC 4 5^(*©*«#*l*-tEJlll*E#<D 

cdna zmmtLx. nmm 8 £B-©*ft-c: 

PCRfi?«T^ftofco 

LTC 4 450bp 0iMffi£ftl*BttA 

A, B ttlC#j|ll*H»TttllJ**Lfco 

ty*?i+»K«-c*<«ai*tLfc. 

l£* «A«i:if07b;u*— LTC 4 g^ 



lO.th LTC 4 <D§fe£#(D 



This LTC 4 receptor has participated in decreasing action of 
cardiac contractility and crown blood flow which are known 
as function of peptide leucotriene from result above, it 
wasexpected . 

gene expression distribution of human LTC 4 receptor in 
Working Example 9. erythrocyte 

heparin (INN392 ) blood drawing it did from healthy person 
volunteer, 1/3 quantity added 6% dextran/physiological saline 
and 1 hour left with room temperature . 

supernatant was taken, with 150 xg 5 min centrifugation later, 
sinking inspectionsuspension was done in Hunk's Balanced 
Solt solution (HBSS ). 

double layer it did this in Ficoll-Paque (Pharmacia 
corporation) of equivalent, did 30 min centrifugation with400 
xg. 

intermediate layer fraction collection was done with 
monocyte fraction* sinking inspection as the polynuclear 
leukocyte. 

It separated polynuclear leukocyte, into neutrophil fraction 
and eosinophil fraction with porcelain stand including CD 36 
micro beads (Daiichi Pure Chemicals Co. Ltd. (DB 
69-059-3439 ) supplied ). 

Each one of monocyte fraction* neutrophil fraction* 
eosinophil fraction after washing, refined total RNA with 
physiological saline making use of ISOG EN (Japan gene 
supplied ). 

15 min it reacted with 37 deg C total RNA 5;mu g of each 
fraction derivation making use of DNase (Ni ppon Gene 
(0378 - 1 1 1 9, GENED6 ) supplied ). 

DNase total RNA which was treated cDNA was converted 
with the super script fast strand system (For RT-PCR ) (G1BC 
Osupplied ). 

Revelation distribution of LTC 4 receptor analyzed PCR with 
same condition as Working Example 8 with cDNA of 
above-mentioned blood cell fraction as template. 

amplification product of approximately 450 bp of 
LTQreceptor both healthy person A, B wasdetected with 
each blood cell fraction. 

A eosinophil being it was detected especially well. 

This LTC 4 receptor has participated in disease* for example 
asthma or other allergy which makes eosinophil originating 
from result above, it was expected . 

Decision of position of chromosome of Working Example 1 0. 
human LTC 4 receptor gene 

In order to decide position of chromosome of human 
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J 'J V K / < * JU GeneBridge 4 panel(Sanger 
Center) 23 J: If G3 panel(Stanford 
Unversity)(Research Genetics tt§![)£ ftSlC^ 12 

9-K^v-f7-<tLT. *fc. EJIJ#*:12 "CSS 

LTPCRSffofco ■ 

PCR li Pyrobest DNA polymerase^ 5Bfitt)£ 
ffll* 5% DMSO ?F£TT- 98 deg C(10 »)/58 
deg C(30 8>)/72 deg C(2 #)<D1M 34 @ 
MWSLfc. 

/<*;H*J©#^^*-IC»LT LTC 4 
WHWfttt 600bp 0 DNA BS*£>iii!<Z)*r«£ 

- * v V £ it L T 
http://www.genome.wi.mit.edu <t$ cfc If 
http://www-shgc.stanford.edu/RH/index.html IC 
TflWrLfc. 

LTC 4 *B{*il&H*$n^/- 
A 13ql4 (D*fei*7-*-(/) 
D13S153(GeneBridge 4)<t SHGC-12474(G3)(C 

— V (Kimura,K.,et al.(1999)Human Molecular 
Genetics 8,1487-1490)#^£ftTl^ o 

(Kalachikov,S.,et al..( 1 997)Genomics 

42,369-377) 0 

* LTC 4 gS{*S€^O^Stf±fir2<D£®£ 



1 1 1 .ltc 4 cho mfe$m 

l^r LTC 4 £Si*<fc LTC 4 (D$S££H*-f 

*t6«6-e^«LfcLTC4ftei*S£*aeH0 



LTC 4 CHO 
KD# 15 jug 50mM HEPES(pH7.4), 

40mM MgCl 2 ,lmM EGTA,5mM L- Serine, lOmM 
Borate.2mM L-Cystein,2mM L-Glycine.^b^-S 
»«lC-3ESi*0«*Mbfr«Bfc 0.5xlO* 9 M <7> 

[ 3 H]-LTC4*a»L,saT? i ^m^o*^- 



LTC 4 receptor gene, human/hamster radiation hybrid panel 
Gene (0378 - 1 1 19, GENED6 ) Bridge 4 panel (Sanger 
Center ) and G3 panel (St anford Unversity ) (research 
genetics supplied ) in template, with oligonucleotide which 
isshown with Sequence Number: 1 1 as forward primer, in 
addition, PCR was donewith oligonucleotide which is shown 
with Sequence Number: 12 as reverse primer. 

Under 5% DMSO existing 98 deg C (1 0 second ) / 58 deg C 
(30 second ) / cycle of 72 deg C (2 min ) 34 times it repeated 
PCR making use of Pyrobest DNA polymerase (Takara Shuzo 
Co. Ltd. (DB 69-053-7063 ) corporation). 

Was analyzed with http://www.genome.wi.mit.edu* and 
http://www-shgc.stanford.edu/RH/index.html with presence 
or absence of amplifying of DNA fragment of specific 
approximately 600 bp as positive* negative. vis-a-vis each 
vector inside panel in LTC 4 receptor, result through Internet. 



As a result, this LTC 4 receptor gene Dl 3S1 53 of chromosome 
marker of Papenfussiel la kuromo V — A 13ql4(Gene 
(0378 - 1 1 1 9, GENED6 ) Bridge 4 ) with was closest to SHG 
C-12474(G3). 

As for this chromosome position linkage (Kimura,K..et al. 
(1999) human Molecular genetics 8,1487-1490 ) of atopic 
asthma is shown. 

In addition, as for this chromosome position deficiency of 
gene is verifiedwith B cell leukemia patient, (Kalachikov,S.,et 
al.. (1997) Genomics 42,369-377). - 

mutation of this LTC 4 receptor gene has done 
above-mentioned disease and the correlation, it was expected . 

screening of compound which connection of LTC 4 receptor 
and LTC 4 which use Working Example 1 1 .LTQreceptor 
stable expression CHOcell inhibition is done 

activity which connection of LTC 4 inhibition is done 
screening of candidate compound was done in index making 
use of membrane fraction of LTC 4 receptor stable expression 
CHOcell whichis produced with Working Example 6. 

Actually, 50 mM HEPES which include membrane fraction 
15;mu g of LTC 4 receptor stable expression CHOcell (pH 
7.4 ^candidate compound and 0.5 xl0 _9 M of constant 
concentration it added [<sup>3H ] -LTC 4 in solution which 
consists of 40 mM Mg Cl 2 ,l mM EGTA,5 mM L-Ser ine,10 
mM Borate,2 mM L-Cystein,2 mM L-Glycine„ with room 
temperature 1 hour incubation after doing, with cell harvester 
it recovered in glass filter. 
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In glass filter radioactivity was measured with liquid 
scintillation counter including the micro scintillator. 

In addition, simultaneously those which do not add candidate 
compound at thetime of aforementioned testing, radioactivity 
was measured respective total binding quantity, those which 
add LTC 4 of final concentration 1 ;mu M as nonspecific 
binding amount. 



C©*5fcftftT?. 1C50 10 U M JaT©*b£*BfcLT,fll*.tf, 

N-(3,4-dimethyl-5-isoxazolyl)-6-(l -propyl- lH-benzimidazol-2-yl)-Knaphthalenesulfonamide(4t 



Z(Dit^mt LTC 4 §:&ftt LTC A <Dm<££m 
*tt#ttl=H*L, *<D IC50 14 1.2// M t?fco 

m&m i 

"H NMR lirtWamtL-CrhT^^^^^ 

(fi;0.00ppm)£El*fc o - 

^^b>^U>(40ml)IC7x-b>v7 7 ^> 2.335g 

S«£g£U tftlfl: 6.391g Zmtzo 

Z(Dm&K 13-2?>^^-2--f 5y*-/'Ji?-/> 40ml 
£JP;iT 170 deg C -C-*«#Lfc. 

*B*-r*i*BfeHft:^» 6.5g ^b^ifco 

-f-(^aD7h;uA)lcT»«-IMl-r*i:. 2-(2- 
.^^JtO'^X-fS^V— 3.514g(67%)*# 



With this kind of condition, 
IC 50 for example N- (3 
and 4 

-dimethyl-5-isoxazolyl ) - 6 
-0 

-propyl- 1 H-benzimidazol-2- 
yl ) - 1 -naphthalene 
sulfonamide you can list 
(compound A ) as 
compound of 1 0;mu M or 
less. 



This compound connected LTC 4 receptor and LTC 4 in dose 
dependent inhibition,IC 50 was 1 ,2;mu M. 

Furthermore it produced compound A with method below. 
Production Example 1 

<sup>lH nmr used tetramethylsilane (;de; 0.00 ppm ) as 
internal standard. 

Production Example 1- 1 2- (2 -naphthyl ) benzimidazole 

To methylene chloride (40 ml ) overnight it agitated with 
room temperature including the phenylenediamine 2.335g, 
furthermore 2 -chloride naphthoyl 4.105g including. 

solvent was removed, colorless solid 6.39 lg was acquired. 

To this solid overnight it agitated with 1 70 deg C including 1 
and 3-dimethyl -2- imidazolidinone 40 ml. 

It removed solvent under vacuum, after melting residue in the 
ether, it washed with sodium bicarbonate-saturated water, 
saturated saline . 

When after dehydration, solvent is removed with magnesium 
sulfate, brown solid approximately 6.5 g acquired ether layer. 

When this ancestor/founder product separation and 
purification is done with silica gel column chromatography 
(chloroform ),2 - (2 -naphthyl ) benzimidazole acquired 3.514 
g(67%). 
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6g £ N,N-v>^JU*;UA7£K 20m! IcSSWU 
60%7K^ J (b-fhU^A 300mg £JJDK.fc 0 

15 5Mf#«^3^Mt?Ptf;U 0.72ml £J0;L 1 
B*IW8l#Lfc.. 

^A*»»£iio?u x-rjuc-caaiLfc. 

-r— (^aa^;uA-^^-y->;i:i^pP7fx;uAcD 
#)lcT#K'«»rSi:fcfeBi*© 2.(2-^-7 
f- ;u )-l- ? □ t? ;u * > X -f £ ^ V - Jl A< 

l.-195g(77%)»&*lfco" 

] H NMR(90MHz,CDCl 3 );0.85(t J 3H) J 
1 .74-1 .99(m,2H), 4.1 8-4.35(m,2H), 

7.25-8.21 (m f HH) 

gcms^m 4 ) 

Kfifl 1-3 N-(3.4-vy^;U-5-^V4r-tf-l/U 
SS&flJ 1-2 Tf#&*lfc 2-(2.^7^JU)-l-^Pt° 

;u^>X^^7— ;u.60ig££pp*n/A4mi 

|C»*U *SlCT$PP«ftB(1.2inl)$PP* 
JUA»»(2ml)£*TLfco 

3&<±l(^PP*;UAJI)tTl(±*»)l-»ll 

Ltzo 

±mmmu Ti*^pp*^A-ejjfe»-r6 

C(D^b^^lC^Pt°;UT^> 3.2mk^PP*JU 
A 2ml 5 »IHHB»jl3l[Lfco 

^-*5/*<b'J> 10ml SUPS.. 30 

bhml fijE«t**icaa?. ^pp*;uaic 

$PP*;UA|f£fi»M*. fifO*tt*lCT 



6 g were melted in N, N- dimethyl formamide 20 ml, 60% 
sodium hydride 300 mg was added. 

Including 1 5 min after stirring* propyl iodide 0.72 ml. 1 
hour it agitated. 

It extracted with ether under vacuum, after removing 
solvent,including 1 normal sodium hydroxide water solution. 

When after dehydration, solvent is removed with magnesium 
sulfate, residue which has reddish acquired ether layer. 

When this ancestor/founder product separation and 
purification is done with silica gel column chromatography 
(Only chloroform-hexane; 1:1 -chloroform ),colorless solid 2 - 
(2 -naphthyl ) - 1 -propyl benzimidazole acquired 1.195 g 
(77%). 

<sup>l H nmr (90 MHz, CD Cl 3 ); 0.85 (t,3H ), 1 .74 - 1 .99 
(m,2H ), 4.1 8 - 4.35 (m,2H ) t 7.25 - 8.21 (m,l 1H ) 

GCMS;286(M + ) 

Production Example 1- 3 N- (3 and 4 -di methyl -5-isoxazolyl ) 
- 6 - (1 -propyl imidazole - 2 -yl ) naphthalene sulfonamide 

2 it acquires with Production Example 1- 2 - (2 -naphthyl ) - 1 
-propyl benzimidazole 1.601g was melted in chloroform 4 
ml.chlorosulfonic acid (1.2 ml ) chloroform solution (2 ml ) 
was dripped with room temperature . 

After dripping, when 2 hours heating and refluxing it does, 
cools reaction mixture top layer (chloroform layer )with 
separated into bottom layer (product ). 

When top layer is separated, bottom layer is washed with 
chloroform, thebrown oil acquired. 

5 min heating and refluxing it made this compound including 
propyl amine 3.2 mU chloroform 2 ml. 

After cooling, including phosphorous oxychloride 10 ml, 
furthermore 30 min heating and refluxing it did. 

After cooling, you poured reaction mixture to ice water, 
extracted with the chloroform . 

After washing chloroform layer with sodium 
bicarbonate-saturated water* saturated saline , dehydration it 

At a ...:*u *i — — : 
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MET. $Jg£S£U »£/Stt**2-.703g % 

tZo 

-3.4-v>^^^V+-y-\/-;U 457mg £tf'Jv> 

-0Jt#^^np*;uA£aD*.o.i «SJ£ 
MET. »tt£B****»fe»tttttf 



ZOtCD^^Ev'J^^f^^A^nvh^^ 
— (^PPT^UA-^y— JU;100:1~10:1)KT# 

-xJWCTISISft-rat N-(3,4-v>^;u-5--fv 
*-trV'J ;u)-6-(i-^a t°;u-f V— )^2-^f ju) 

■j-^*b^^>U*>75K 221mg(12%)A<*f|b*l 



did with the magnesium sulfate . 

Under vacuum, solvent was removed, crude product 2.703 g 
wasacquired. 

It added to those which 5 -amino-3, 4- dimethyl isoxazole 457 
mg melt methylene chloride (5 ml ) solution of this 
compound, in pyridine 2 ml. 

Including 1 day after stirring, chloroform, after washing 
with 0.1 normal hydrochloric acid, saturated saline , 
dehydration it didwith magnesium sulfate. 

When under vacuum, solvent is removed, brown foam ones 
acquired. 

This is separated with medium pressure silica gel column 
chromatography (chloroform-methanol; 1 00:1—10:1 )» when 
ancestor/founder product which is acquired recrystallizatibn is 
done with acetone-hexane-ether N- (3 and 4 
-dimethyl-5-isoxazolyl ) - 6 -0 -propyl imidazole - 2 -yl ) 
naphthalene sulfonamide 221 mg (12%) acquired.. 



'H NMR(400MHz,DMSO-d 6 );0.72(t,3H), 1.72(q,2H), 
4.42(t,2H,7.29-7.38(m,2H), 7.74-7.79(m,3H), 
8.14(q,lH), 8.24(q,lH), 8.48(d,lH), 8.60(d,lH) 5 
8;76(d,lH)FAB MS;461(M + +l)HJ£0lJ 12.LTC 4 S# 
£#6St CHO «fla£El*fc LTC 4 iCcfcifBBSrt 

mmm e vtt&Ltz Ljc 4 ^mw^nm cho m 

8S£ 96well Black/clear bottom plate IZ 1 ^xiUfcfrU 
2xl0 4 iSiB&-Cnf ffiLT 24 B$IH)ttS&* *tt£fllllU 
4//M Fluo-3,AM(Molecular Probe 0.004% 
pluronic acid . 1%FBS . 20mM HEPES . 2.5mM 
probenecid £#t? Hanks BSS £ 1 ^xJUfcfcy 100 
U \ S1WU37 deg C T* 1 ftWK^i^—S/a^L 

fco-sa*©«t*<b^*©aai 5 »»c.inM 

LTC 4 £js&aQL. SBflSfc Ca^MOfcfcliSiSfl 6 £ 
HfcttlCT FLIPR SfflL^TilSLfc.«*tf.*Jt 

m 11 -ea«Lfcft^* a 14 LTCt&m&sfcmm 
«ttSMicw«yr«cfc^&.LTC4 5§<*o7>^ 

:J=*hT&4Z*##fr-Dfc. IC50 14 2.3 
T'ifcofco ^trCCD^b^^ A 14. LTC 4 
S CHO $BBSC0 LTDJCcfc^SfflllSW Ca ++ igg(D±# 
tffl*«c?¥MlCffl$!JLfcollJS«>J 13.LTC 4 g§<*£ 
8 CHO *fflflS(D LTC 4 IZ&Zmi&T&fet LTC 4 
7>^-XHCj:*Bi: 8/im tK7 #'J*-#*h 
7b— (Neuroprobe ttSU)£ 10/ig/ml 7< 
■^□*^^>(»T^y^XttVPBS ICT 4 deg C T? 
— BMBSLfco 96blind ^xJU^<V>A— (Neuroprobe 
t±Si)(DTJf d 0-1 M <Z) LTC 4 7-r? 
*>iBSLfc7b-A:7-f;U*— £-te?KU LTC 4 g§ 
**«.CHO A CHO mt&£a 

MEM(tt»*?ftt)**A).l% BSA T*S;1^.2xl0 5 



t,2H,7.29-7.38 (m,2H ), 7.74 - 7.79 (m,3H ), 8.14 
(q,lH ) s 8.24 (q,lH ), 8.48 (d,lH ), 8.60 (d,lH ), with 
LTC 4 which uses 8.76 (dJH ) FABMS;461 (Ivf+1 ) 
Working Example 1 2.LTC 4 receptor stable expression 
CHOcell in 96 well Black/clear bottom plate per 1 well 
seeding doing LTC 4 receptor stable expression CHOcell 
which is produced with screening Working Example 6 of 
the compound which rise of intracellular 
Ca^concentration inhibition is done with 2 xl0 4 cell, 24 
hours cultures later, to abolish medium, 4;mu M 
Fluo-3,AM (Molecular probe supplied ), Per 1 well 
100;mu 1 it added Hanks BSS which includes 0.004%pl 
uronic acid. 1%FBS. 20 mM HEPES. 2.5 mM 
probenecid, 1 hour incubation did with 37 deg C. It 
added 1 nM LTC 4 after addition 5 min of candidate 
compound of constant concentration^ measured change 
of intracellular Ca^concentration with same condition as 
Working Example 6 making use of FLIP R. compound A 
which is selected with for example Working Example 1 1 
from fact that with the LTC 4 of LTC 4 receptor stable 
expression CHOcell rise of intracellular 
Ca^concentration is control ed in dose dependent, is the 
antagonist of LTC 4 receptor, understood . IC 50 was 
2.3;mu M. In addition this compound A with LTD 4 of 
LTQreceptor stable expression CHOcell controled also 
therise of intracellular Ca^concentration in dose 
dependent. With LTC 4 of Working Example 
13.LTC 4 receptor expression CHOcell with cell 
chemotaxis and LTC 4 receptor antagonist inhibition 
8 ;mu m pore tH liquor Bonet jp7 frame filter 
(Neuroprobesupplied ) with 10;mu g/ml fibronectin 
(Asahi techno glass corporation) /PBS overnight 
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BBW*>/<-±Bli»«Lfco 37 deg C C0 2 -f> 
^^/-jlUCTll^U Diff-Quik ftfi^KBRR 

BttsesajtrBfeLfc. zo>74)\,*-o)±mm 

—(Molecular Devices tt)T* 595nm ©fl&jteffi^BSIL 
fc. *©B*£B 6 IZ^Lfr o LTC 4 CHO 

$emaii ltc 4 i^y^^-Tif^tatjt-rsci: 

AMHSaFJlfco ^HSSJg^li. 3nM ;! Jt© LTC 4 ICftL 

ltc 4 st»#tt«iiaasj£*Bai-rftsstt**LTL^ 

lc-S;ljg©H]!i£^J 11 T?B«Lfc<b£* A £3sJ]D 
U TBIC 3nM LTC 4 t»aPLT«BiKjtStt*B 
jELfc.*©B»£B.7 ic-SLfco ^©ftft*ttlfli 

ftswi: ltc 4 iz**Bjiaittjt*«i«i"r*cfcA<» 

frofc. ^^Kn-f ah'Jx:/l*»BB-£ff 

(Spada,C.S.,et al.J.Leukoc.Biol.(l 994)55, 183-191 . 
Folco,F.,et al.Novel Inhibitor of 

Leukotrienes(l 999)83- 100,Birkhauser Verlag,Basel) , 
S fc . JfiL B M & B B (KanayasuJ.et 
al.Biochem.Biophys.Res.Commun.(l 989)1 59,572-578) 

*tfihBW£BBlcBBLTl*<5C£fr&, Ctib© 

«*tf. «Aft£©*Bfl:lcH#LTl**C*tf* 
***Lfco ia±©wt3^6. *LTC4ftSi*T>^=. 

^•r^xt^bti^o bbb i4.anR?»B«iB© 

LTC 4 lZ&&mm ft Ca ++ , : lJg©±f^i: LTC 4 ^§<*7 
:/*:f-XHCJ:4BB *B«8-C*.LTC4ftSft© 
BB£«BLfcthattB¥»BBB£ 96well 
Black/clear bottom plate fC 1 ^x^Ufefcy 4xl0 4 $fflBS 
"CBBLT 24 BSRHteSU BB$ft$£. SmBM B 
*fe(Clonetics ttB)£B»U 48 ftBMLfc.' 
i$tfe£j&SU4juM Fluo-3,AM(Molecular Probe tt 
Si). 0.004% pluronic acid, l%FBS.20mM HEPES. 
2.5mM probenecid Hanks BSS £ 1 ^xjU&fc 

L J 100 /i I »inU 37 deg C T* 1 ftB^aK-i/g 
>Lfc 0 LTC 4 cfc^^HflSrt Ca^BBWBftltBBB 6 
tHftttlCT FL1PR £0!l*TBj£Lfc. OJO^IO'M 
fcoivcfflJELfcB*. kh9ttB?»BBBl* 
LTC 4 ©Efite#MIC*fflfl&fl Ca ++ ;lg©±#^§|# 
■TfcCfctf »E**ifc. ±E«S&lcfci -3EB. 
Jt©HSS<5iJ 11 TfBtRLfcft^* A *fcli*;ui/^ 
A^-V>*;U^D^*— "CfcS Nifedipines^ vtt 

B)-c 5 #nntr»B£ULTC4 ic^aiM^,^© 

$fflBS©$lBBart Ca^B^BfcfcBSLfco *©&£ 
£@ 8 fcSLfco C©<b£*l*ffl«tt?F WIC LTC 4 IC 
£6jattK3P?tftBB©BBl>3 Ca~;!£©±#£ 
tqi*J-T^)C<!:A<{|i2$*ifco JttiB¥BttBBl=telt 



wastreated with 4 deg C. LTC 4 of 0 - l;mu M was 
inserted in bottom layer of 96 bl indwell chamber 
(Neuroprobesupplied ) ; fibroriectin frame filter which 
was treated was set, LTC 4 receptor expression CHOcell 
and empty vector introduction CHOcell with the;al 
MEM (nucleic acid absence ) medium/0.1% BSA after 
thesuspension, with 2 xl0 5 cell seeding were done in 
chamber top layer. With 37 deg C CC^incubator 4 hours 
cultures later, it locked frame filter with the methanol , 
dyed with Diff-Quik dyeing kit (International Reagents 
Corporation ). top layer surface (Side which places cell ) 
of this filter after wiping* air dry, absorbance of 595 
nm wasmeasured with plate reader (Molecular Devices s 
corporation). Result was shown in Figure 6. chemotaxis 
it does LTC 4 receptor expression CHOcell to filter 
bottom layer with LTC 4 , it wasobserved . As for cell 
chemotaxis, chemotactic activity becomes maximum 
vis-a-vis LTC 4 of 3 nM concentration, chemotaxis of bell 
shape that was shown furthermore with the high 
concentration chemotactic activity is controled. This 
LTC 4 receptor has had activity which induces cell 
chemotaxis, it was verified. In above-mentioned cell 
chemotaxis system, compound A which in top layer 
isselected with Working Example 1 1 of constant 
concentration was added, 3 nM LTC 4 were added to 
bottom layer and cell chemotactic activity was measured. 
Result was shown in Figure 7. As for this compound in 
dose dependent controls cell chemotaxis understood with 
LTC 4 . As for peptide leucotriene eosinophil and 
neutrophil (Spada,C.S.,et al.J.Leukoc. Bi ol: (1994) 
55,183 - 191,Folco,F.,et al.Novel In hibitorof 
Leukotrienes (1 999) 83 - 1 00, Bi rkha user 
Verlag,Basel ), in addition, cell chemotaxis of vascular 
endothelium cell (Kanayasu,T.et al. Biochemical and 
Biophysical Research Communications (0006 - 291 X, 
BBRCA ) (1989) 159,572 - 578) is known is induced . 
As shown with Working Example 8, 9, this 
LTC 4 receptor from fact that it has revealedin 
eosinophils neutrophil and vascular endothelium cell, 
through cell chemotaxis of these cell, hasparticipated in 
inflammation and allergy disease, for example asthma 
or other aggravation, it was suggested . From thing 
above, this LTC 4 receptor antagonist is thought that it 
possesses antiinflammatory action by fact that cell 
chemotaxis is controled. With LTC 4 of Working 
Example 14. coronary artery smooth muscle cell with 
rise and LTC 4 receptor antagonist of intracellular 
Ca^concentration revelation of this LTC 4 receptor was 
verified with inhibition Working Example 8 <sup>lH 
nmr (400 MHz, DMSO-de ); 0.72 (t,3H ), 1 .72 (q,2H ), 
4.42 
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*«ttlA Ca ++ fiJS(D±^A<JflltiRitg^§ltec-rc 
blt£<toiotlXl*Z> (Bolton,T.B.,et 
al.Physiol.Rev.(1979)59,606-718) o Nifedipine ttiflltf 

ffl £ ft T •& (Silver,P.J.,Calcium 

Bolckers.Mechanisms of Action and Clincal 
Applications.(1 982)37,Urban & 
Schwarzenberg.Baltimore) 0 HBpI^ ±f2<D$]^3ilC 
fci^T Nifedipine ttSfflBSrt Ca ++ ;"8S0)±^^ffll*JL 

jut v^jennoinnn ca~a*0±jM&«iiwr 

mm 15.7$ ltc 4 s^^ae^flj^n--^^ b 

5"JS^ 1 T*SLtc PSEC0146 fie ; flS5iJ'tf ffiA^bx 

<tiB5iJS-^:14 TjF&h.ft*'J=f3l9b:i-?Ka>IB* 
£*3-fc»\ fccfctf , E*'j#^:15 T'^$4xi.^-U3 5l^U 
jj-*KiE5l]»*16 T-^ft-S^'Ja'S^b^K© 
lfi*i&^-&tffit»T PCR £ !C«J:oT cDNA 
fc.PCR li?$1H&lBSJ^e> IS0T1SSUE(B 
tt«)l=T.B1»Lfc?*$VA DNA £g|S!i:LT 
Pyrobest DNA polymerase 5% DMSO #£T 

V 98 deg C(10 fj>)/50 deg C(30 fJ>)/72 deg C(2 #)0> 

■y--r^;u* 34 Emyi8Lfc.-t©«*»-f-*i'e*itt 

l.Okbp fccfctf 0.6kBp (7) DNA Br* tfi£*B£*l.-fco ^ 
(DmftZ pCR-blunt(lnvitrogen #M)\z9U—-^f 
U »&*lfc^n->©**.i!5>JI*5?T*4r5/*-5 
j£lCcfcy ABI377 DNA Sequencer 

*E5>J«E*J##:17.lcSLfc. RB9Jli 1038 tt£ 
©*- ?>'J— r^^U-A* J#oTl*4. *- ? 
l/'J— r-f>^7U-A^6*ai**i*75y|IE« 
(345 7§<Slft)$EaiS-9:1 8 iCjpLfco -<D7=y^lE 
9114th LTC4SS#0)75/KE5lJ<!: 77.7%0ffiH 
tt**LTl*fc. SIMM 16.5s* LTC« 
CD^P-->yE5iJS-§- 1 T'jpLfc PSEC0146 
?JB$IJ£ffll*fc Genbank Izft? %> BLAST(Basic 
local alignment search tool)[S.F.Altschul et 
al.,J.Mol.Biol.,215,403-410(1990)] & m £ fr o fc & 
7^-b*>V3>S# All 78926 (D^Vr-IJIK cDNA 
S3fe© EST(Expression Sequence Tags)*^L^a7 
— -Ct^hLfc. CCD AI178926 0>E*lJ1*$BI*5yh 

*a**ifc©Tf. C©EWHMI^67 f -tf-r>LfcE5fl 

fcU PSEC1046 a>a£?E*lfr&. 
■f'tf-f :/LfcEJfl#*:20 T? iRS ilvM-'Jda^UJj-* 
K£'M— T.^'fV— tLT PCR SlCfcoT cDNA 
^ffil^LtcoPCR 145-vHBR cDNA(Clontech tt§g) 
^SISirLT. Pyrobest DNA polymerase £811^ 5% 
DMSO ??£TT* 98 deg C(10 8>)/55 deg C(30 »)/72 
deg C(2 #)©-«M$JU£ 34 Islft USLfe. *-0f£ 
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m i.3kb P a) dna ttKtfmmztttzoznmftz 

pCR-blunt lz>?n— -l/9L.%l>*ltz J yu— ><Dig 
»BOTI*S?f f ***>*-5*-*-atl=J:y ABI377 
DNA Sequencer ^ffll^TfBfirLfco $i?>AM::fcofc& 
SE*ij£IE$iJg^:21 ic^Lfcc @E9]I* 930 i£» 
CD*- ^'J— J*£ft-oTl*Z>o it— "J 

(3097SV&)£I2?iJ§#:22 iC^Lfco C<D75/igE 
$i]l*th LTC 4 S^ftroTS^^lEfiJi: 72.6%(Z>*gH 

t4^*LTL^= 0 mmm ltc 4 s§<*<dh£ 

i: LTG,£<D$S££iSafcJ:tf LTC 4 . LTD 4 IC«fe^ifflja 
F*3Ca ++ SJg(D±^ JUT©gti*l::£oT§tjf60i]15-C 
mzJ$ LTC 4 DNA A<=l-K-r ^g<D 

LTQS^«:S14^Sti2U=o*-f ^(0 cDNA A<a- 
Kt-*>$>^?fl£l§3!£l*£fc#>l^ cDNA £ 
-j$>fJl* DNA'£ft££lT PCR KJtiJlkftLfe. 
PCR l=**ft^5-r*-(D*MHE»ll*'. Xltfl 15 "C 
aSLf=tt»B5"Jtll«tttl=»SLfc.PCR ICI4 
EW##:23 -CSaFilft+'J J»^U*^Kt7*- , 7 
-K?7-f V-£U K5iJS-§-:24 T**^*li)^-'Jzf5l 

ft© 5' Xbal site tfttflOLTfe-S),, PCR I* 

Pyrobest DNA polymerase 5% DMSO 

T? 98 deg C(10 f»/55 deg C(30 «?)/72 deg C(2 #)CD 
1M$;US 34 B^yiSLfco -tOilSS. 8) 1.0 kbp <D 
DNA Kfi jMtMaF*ifc. C<Difi tf£ Xbal TfilHbLfc 
pEF-BOS^fflL^T^P— -^-^Ltco CCD^X= 
h*£ pEF-BOS-^^ LTC«£8tt£Lfe. HJ60!I 4. t 

ut cos-i m£(dbb#$hsu mb^ 20^ g ic 

>t^LT[ 3 H]-LTC 4 0>££Xtt£frofe. pEF-BOS-^ 

Lit^ftewsjieTiiALfc cos-i wno>BB# 
^0>[ 3 h]-ltc 4 a>Minii*0>n9afflft£jtftffl 5 

Z(Dm-B0) Scatchard #tf0> 
USSfrb, pEF-BOS-?$ LTC 4 S^^^ite^* A 
LfcCOS-1 BB©BB»l=W-r*LTC«©«*©* 
£g « ft I* Kd=2.89nM T * ft * tt * It 
Bmax=0.25pmol/mg protein tffoofco HffldSW 

ca^ftKrotibwaiss^itfli 5 tattler 

HEK293-EBNA $fflfl&£B3l'»Tfrofco pEF-BOS-^^ 
LTC 4 g§{*£ig£^-$ALfc HEK293-EBNA fcffiBS 
CD LTC 4 fc<fctf LTD 4 iCjc&SfflBSW Ca +f :fg<D±^ 

icoivc Logistic BJ§&l=*UfflStt.#tt£ft*rL 

f= „ * <D ft , LTC 4 CD EC50=5.0nM , LTD 4 CD 
EC50=3.3nM X'&hZLtftinfrntzo JslJb<D«fc-5f~. 

ltc 4 s«itii ltc 4 icsi^Mfnttett*. 

LTC 4 fe«fet; LTD 4 ICSJfcLTfflftftStfJlzSfflSSrt 
Ca^ftKfl^JteKB-rftCfcMtBaFilifc. HJ6 
ffl 18.7'yh LTC 4 S^ttOHS.!: LTC 4 . LTD 4 lc<fc& 
BBR Ca~jg It <7)£lb 6lT©*Bl=J:oTBB« 
16 T'ffiz'yvb LTC 4 DNA K"f 

$It© LTQSSItSttfcBBLfc. SIM 16 T*# 
fc^yh LTC 4 S^frjte^A^A^tlfc pCR-blunt 
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£ Xbal XiMtLX^vt- LTC 4 DNA £ 

pEF-BOS KSALfco C0>:?7*5K£ pEF-BOS-7'V 

h LTc 4 5ts#i:Lfc. mma c<r%&<D$ut<»m 

SSJIlfeffl 5 .kHSM'FlCT HEK293-EBNA *EHS£ ffl 
L^Ttrofco pEF-BOS-7'Vh LTC 4 
ALtc HEK293-EBNA $EBS<7) LTC 4 <fctf LTD 4 
•SlfflBaW Ca ++ jgJS(D±#lCOl'>T Logistic EMft&IZ 
*yffl*ttffttt«*TLfc.-tO)ll*, LTC 4 <D 
EC50=19nM» LTD 4 O) EC50=7.7nM X'$>i>Zttft> 
fr-otzo iy±<» cfc5l-, LTC 4 g^ttli LTC 4 

fc<fcl/ LTD 4 lcSlELTffl*ficSfi<JlC$BBap9 Ca^l 

&<D±%-zmm?z>zti)mmztitzo mm±<om 

fflCDnl^tt **BJHz<fcoT}ftt£;h.&LTC 4 g#tt 
I*. fcr-0 LTC 4 IC^H-r^S. fifliltf ft«X ife*> 

Uzo 4>£\*ox-o>&&nmit. feO LTC 4 SS<* 
tLxftm?t>^'Wn<j>&w<Dmi\ m*mu 

tt<5F*l& LTC 4 g§tt£fl^*:X$'J-^?;*a;l:: 

LTC 4 S#<*^3— Kfft DNA I* LTC 4 5§ 
(*©«aic«ffl&h.*flMnS:6t\ LTC 4 g!g#:<7>£ 
Jiejlft&ft8Kttl=i£B-* : ft£fta&Klcftfil 
TffcS.MC: LTC 4 S$tt£KMM"Siafttt:. LTC 4 
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SEQUENCE LISTING 

<110> Yamanouchi Pharmaceutical Co. , Ltd. 
Helix Research Institute 

<120> Peptide Leukotrien Receptor 

<130> YH0022-PCT 

<140> 
<141> 

<150> JP 1999-259986 
<151> 1999-09-14 

<160> 24 

<170> Patent in Ver. 2.1 

<210> 1 
<21 1> 2807 
<212> DMA 

<213> Homo sapiens 



<220> 
<221> CDS 

<222> (264). . (1301) 



<400> 1 

aagttctcta agtttgaagc gtcagcttca 
aaaaatcagg aaatttaaat ttattatgaa 
cagtgtttta aaactcaact ttcaaagaaa 



accaaacaaa ttaatggcta ttctacattc 60 
atgtaatgca gcatgtagta aagacttaac 120 
agatagtatt gctccctgtt tcattaaaac 180 



ctagagagat gtaatcagta agcaagaagg aaaaagggaa attcacaaag taactttttg 240 
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tgtctgtttc tttttaaccc age atg gag aga aaa ttt atg tec ttg caa cca 293 

. Met Glu Arg Lys Phe Met Ser Leu Gin Pro 
1 5 10 

tec ate tec gta tea gaa atg gaa cca aat ggc ace ttc age aat aac 341 
Ser lie Ser Val Ser Glu Met Glu Pro Asn G!y Thr Phe Ser Asn Asn 
15 20 25 

aac age agg aac tgc aca att gaa aac ttc aag aga gaa ttt ttc cca 389 
Asn Ser Arg Asn Cys Thr lie Glu Asn Phe Lys Arg Glu Phe Phe Pro 
30 35 40 

att gta tat ctg ata ata ttt ttc tgg gga gtc ttg gga aat ggg ttg 437 
lie Val Tyr Leu lie lie Phe Phe Trp Gly Val Leu Gly Asn Gly Leu 
45 50 55 

tec ata tat gtt ttc ctg cag cct tat aag aag tec aca tct gtg aac 485 
Ser lie Tyr Val Phe Leu Gin Pro Tyr Lys Lys Ser Thr Ser Val Asn 
60 65 70 

gtt ttc atg eta aat ctg gec att tea gat etc ctg ttc ata age acg 533 
Val Phe Met Leu Asn Leu Ala lie Ser Asp Leu Leu Phe lie Ser Thr 
75 80 85 90 

ctt ccc ttc agg get gac tat tat ctt aga ggc tec aat tgg ata ttt 581 
Leu Pro Phe Arg Ala Asp Tyr Tyr Leu Arg Gly Ser Asn Trp lie Phe 
95 100 105 

gga gac ctg gee tgc agg att atg tct tat tec ttg tat gtc aac atg 629 
Gly Asp Leu Ala Cys Arg lie Met Ser Tyr Ser Leu Tyr Val Asn Met 
110 115 120 

tac age agt att tat ttc ctg acc gtg ctg agt gtt gtg cgt ttc ctg 677 
Tyr Ser Ser lie Tyr Phe Leu Thr Val Leu Ser Val Val Arg Phe Leu 
125 130 135 
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gca atg gtt cac ccc ttt egg ctt ctg cat gtc acc age ate agg agt 725 

Ala Met Val His Pro Phe Arg Leu Leu His Val Thr Ser He Arg Ser 
140 145 150 

gec tgg ate etc tgt ggg ate ata tgg ate ctt ate atg get tec tea 773 

Ala Trp He Leu Cys Gly Me lie Trp He Leu He Met Ala Ser Ser 
155 160 165 170 

ata atg etc ctg gac agt ggc tct gag cag aac ggc agt gtc aca tea 821 

lie Met Leu Leu Asp Ser Gty Ser Glu Gin Asn Gly Ser Val Thr Ser 

175 180 185 

tgc tta gag ctg aat etc tat aaa att get aag ctg cag ace atg aac 869 

Cys Leu Glu Leu Asn Leu Tyr Lys lie Ala Lys Leu Gin Thr Met Asn 

190 195 200 

tat att gee ttg gtg gtg ggc tgc ctg ctg cca ttt ttc aca etc age 917 

Tyr He Ala Leu Val Val Gly Cys Leu Leu Pro Phe Phe Thr Leu Ser 
205 210 215 

ate tgt tat ctg ctg ate att egg gtt ctg tta aaa gtg gag gtc cca 965 

lie Cys Tyr Leu Leu lie He Arg Val Leu Leu Lys Val Glu Val Pro 
220 225 230 

gaa teg ggg ctg egg gtt tct cac agg aag gca ctg acc acc ate ate 1013 

Glu Ser Gly Leu Arg Val Ser His Arg Lys Ala Leu Thr Thr lie lie 
235 240 245 250 

ate acc ttg ate ate ttc ttc ttg tgt ttc ctg ccc tat cac aca ctg 1061 

lie Thr Leu lie He Phe Phe Leu Cys Phe Leu Pro Tyr His Thr Leu 

255 260 265 

agg acc gtc cac ttg acg aca tgg aaa gtg ggt tta tgc aaa gac aga 1109 

Arg Thr Val His Leu Thr Thr Trp Lys Val Gly Leu Cys Lys Asp Arg 

270 275 280 



Page 52 



Paterra Instant MT Machine Translation 



THIS PAGE BLANK (USPTO) 



WO2001019986A1 



ctg cat aaa get ttg gtt ate aca ctg gec ttg gca gca gec aat gec 1157 
Leu His Lys Ala Leu Val lie Thr Leu Ala Leu Ala Ala Ala Asn Ala 
2B5 290 295 

tgc ttc aat cct ctg etc tat tac ttt get ggg gag aat ttt aag gac 1 205 
Cys Phe Asn Pro Leu Leu Tyr Tyr Phe Ala Gly Glu Asn Phe Lys Asp 
300 305 310 

aga eta aag tct gca etc aga aaa ggc cat cca cag aag gca aag aca 1253 
Arg Leu Lys Ser Ala Leu Arg Lys Gly His Pro Gin Lys Ala Lys Thr 
315 320 325 330 

aag tgt gtt ttc cct gtt agt gtg tgg ttg aga aag gaa aca aga gta 1301 
Lys Cys Val Phe Pro Val Ser Val Trp Leu Arg Lys Glu Thr Arg Val 
335 340 345 

taaggagctc ttagatgaga cctgttcttg tatccttgtg tccatcttca ttcactcata 1361 

gtctccaaat gactttgtat ttacatcact cccaacaaat gttgattctt aatatttagt 1421 

tgaccattac ttttgttaat aagacctact tcaaaaattt tattcagtgt attttcagtt 1481 

gttgagtctt aatgagggat acaggaggaa aaatccctac tagagtcctg tgggctgaaa 1541 

tatcagactg ggaaaaaatg caaagcacat tggatcctac ttttcttcag atattgaacc 1601 

agatctctgg cccatcaggc tttctaaatt cttcaaaaga gccacaactt ccccagcttc 1661 

tccagctccc ctgtcctctt caatcccttg agatatagca actaacgacg ctactggaag 1721 

ccccagagca gaaaagaagc acatcctaag attcagggaa agactaactg tgaaaaggaa 1781 

ggctgtccta taacaaagca gcatcaagtc ccaagtaagg acagtgagag aaaaggggga 1841 

gaaggattgg agcaaaagag aactggcaat aagtagggga aggaagaatt teattttgea 1 901 
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ttgggagaga ggttctaaca cactgaaggc 

gggtattagg aaggacagga aaagtaggag 
aagaattgtg tatagaatgg aagggggatc 
agatgcaggt tagttgacct tgctgcagtt 
ccaaaaataa aagaggtgcc tctgaggatt 
agagggcaaa tagcaaaagt tgttgcactc 
tgagtaggga gatgctgcct tcccttttga 
gaggttcctt tctgtccatt gaaacaaggc 
ccattgtact gacaacaatt gaatgcagtc 
tacatttgtt gatcccattt gacattcaca 
agaaattgaa gcttagagaa attaagaagc 
ttaaaaatct ctgtgcagaa gtgttggctg 
ttccaggaag attggttgaa agtctgaata 
cctcctcact ctcacaagaa aaccaaaagt 
gtaaagggtg gaggtgatat ggcattctga 
ctaaac 

<210> 2 
<211> 346 



2003-4-2 

aaccctattt ctactgtttc tctcttgcca 1961 
gaggatctgg ggcattgccc taggaaatga 2021 
atcaaggaca tgtatctcaa attttctttg 2081 
ctccttccca ttaattcatt gggatggaag 2141 
agggttgagc actcaaggga aagatggagt 2201 
ctgaaattct attaacattt ccgcagaaga 2261 
gatagtgtag aaaaacacta gatagtgiga 2321 
taaggataot accaactact atcaccatga 2381 
tccctgcagg gcagattatg ccaggcactt 2441 
ccaaagctct gagttccatt ttacagctga 2501 
ttgtttaagt ttacacagct agtaagagtt 2561 
ggtgctctcc ccaccactac ccttgtaaac 2621 
aaagctgtcc tttcctacca atttcctccc 2681 
ttctcttcag agttgttgac tcatagtaca 2741 
aagtagggag ggactaagtc agtcgtcata 2801 

2807 
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<212> PRT 

<213> Homo sapiens 



2003-4-2 



<400> 2 

Met Glu Arg Lys Phe Met Ser Leu Gin Pro Ser lie Ser Val Ser Glu 
1 5 10 15 

Met Glu Pro Asn Gly Thr Phe Ser Asn Asn Asn Ser Arg Asn Cys Thr 
20 25 30 

lie Glu Asn Phe Lys Arg Glu Phe Phe Pro lie Val Tyr Leu lie lie 
35 40 45 

Phe Phe Trp Gly Val Leu Gly Asn Gly Leu Ser lie Tyr Val Phe Leu 
50 55 60 

Gin Pro Tyr Lys Lys Ser Thr Ser Val Asn Val Phe Met Leu Asn Leu 
65 70 75 80 

Ala lie Ser Asp Leu Leu Phe lie Ser Thr Leu Pro Phe Arg Ala Asp 
85 90 95 

Tyr Tyr Leu Arg Gly Ser Asn Trp I le Phe Gly Asp Leu Ala Cys Arg 
100 105 110 

lie Met Ser Tyr Ser Leu Tyr Val Asn Met Tyr Ser Ser lie Tyr Phe 
115 120 125 

Leu Thr Val Leu Ser Val Val Arg Phe Leu Ala Met Val His Pro Phe 
130 135 140 

Arg Leu Leu His Val Thr Ser lie Arg Ser Ala Trp He Leu Cys Gly 
145 150 155 1 60 



He lie Trp lie Leu lie Met Ala Ser Ser He Met Leu Leu Asp Ser 
165 170 175 
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Qly Ser 61 u Gin Asn Gly Ser Val Thr Ser Cys Leu Glu Leu Asn Leu 
180 185 190 

Tyr Lys He Ala Lys Leu Gin Thr Met Asn Tyr lie Ala Leu Val Val 
195 200 205 

Gly Cys Leu Leu Pro Phe Phe Thr Leu Ser lie Cys Tyr Leu Leu lie 
210 215 220 

lie Arg Val Leu Leu Lys Val Glu Val Pro Glu Ser Gly Leu Arg Val 
225 230 235 240 

Ser His Arg Lys Ala Leu Thr Thr lie lie lie Thr Leu lie lie Phe 
245 250 255 

Phe Leu Cys Phe Leu Pro Tyr His Thr Leu Arg Thr Val His Leu Thr 
260 265 270 

Thr Trp Lys Val Gly Leu Cys Lys Asp Arg Leu His Lys Ala Leu Val 
275 280 285 

lie Thr Leu Ala Leu Ala Ala Ala Asn Ala Cys Phe Asn Pro Leu Leu 
290 295 300 

Tyr Tyr Phe Ala Gly Glu Asn Phe Lys Asp Arg Leu Lys Ser Ala Leu 
305 310 315 320 

Arg Lys Gly His Pro Gin Lys Ala Lys Thr Lys Cys Val Phe Pro Val 
325 330 335 

Ser Val Trp Leu Arg Lys Glu Thr Arg Val 
340 345 
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<210> 3 
<211> 30 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized oli go-cap linker sequence 

<400> 3 

agcaucgagu cggccuuguu ggccuacugg 

<210> 4 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized oligo (dT) primer sequence 

<400> 4 

gcggctgaag acggcctatg tggccttttt tttttttttt tt 



<210> 5 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 



<400> 6 
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agcatcgagt cggccttgtt' g 



21 



2003-4-2 



<210> 6 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 6 

gcggctgaag acggcctatg t 21 

<210> 7 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 7 

gggtctagaa tggagagaaa atttatgtcc ttgc 34 



<210> 8 
<2I1> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
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synthesized primer sequence 



<400> 8 

gggtctagac tattatactc ttgtttcctt tctcaaccac 



<210> 9 
<211> 24 
<2t2> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<40O> 9 

tggatcctct gtgggatcat atgg 

<210> 10 
<211> 25 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 10 

aattctcccc agcaaagtaa tagag 

<210> 11 
<211> 30 
<2t2> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence ;an artificially 
synthesized primer sequence 



<400> 11 



gttaaaagtg gaggtcccag aatcggggct 



30 



<210> 12 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized primer sequence 

<400> 12 

agaaagcctg atgggccaga gatctggttc 30 



<210> 13 
<211> 27 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencetan artificial ly 
synthesized primer sequence 



<400> 13 



cacaaagtaa ctttttgtgt ctgtttc 



27 



<210> 14 
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<211> 23 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 14 

ttctccccag caaagtaata gag 



<210> 15 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 15 

tggatcctct gtgggatcat atgg 

<210> 16 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenced artificially 
synthesized primer sequence 

<400> 16 

aacaggtctc atctaag 
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<210> 17 
<21 1> 1101 
<212> ONA 
<213> Sus scrofa 



<220> 

<221> CDS 

<222> (14).. (1048) 

<400> 17 

tttttaattc age atg gag aga aaa ctt atg tec tta ctt cca tec ate 49 

Met Glu Arg Lys Leu Met Ser Leu Leu Pro Ser He 
1 5 10 

tec eta tea gaa atg gaa ccc aat agt acc ttg ggc aat cac aat age 97 
Ser Leu Ser Glu Met Glu Pro Asn Ser Thr Leu Gly Asn His Asn Ser 
15 20 25 

aac agg age tgc acc aca gaa aac ttc aag aga gaa ttt tac ccc att 145 
Asn Arg Ser Cys Thr Thr Glu Asn Phe Lys Arg Glu Phe Tyr Pro lie 
30 35 40 

gtg tac eta gta ata ttt ate tgg gga gee ttg gga aat ggc ttt tct 193 
Val Tyr Leu Val Me Phe lie Trp Gly Ala Leu Gly Asn Gly Phe Ser 
45 50 55 60 

ata tat gtt ttc ctg aaa cct tat aag aag tec aca tea gtc aat gtt 241 
He Tyr Val Phe Leu Lys Pro Tyr Lys Lys Ser Thr Ser Val Asn Val 
65 70 75 

ttc atg eta aat ctg gee att teg gat etc tta ttc aca ate aca ctg 289 
Phe Met Leu Asn Leu Ala lie Ser Asp Leu Leu Phe Thr He Thr Leu 
80 85 90 
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ccc ttc agg gtt gac tat tac ctt aga ggc tec aac ygg ata ttt ggg 337 

Pro Phe Arg Val Asp Tyr Tyr Leu Arg Gly Ser Asn Xaa He Phe Gly 
95 100 105 

gac aca cct tgc agg att atg tct tat tct atg tat gtc aac atg tac 385 

Asp Thr Pro Cys Arg lie Met Ser Tyr Ser Met Tyr Val Asn Met Tyr 
110 115 120 

age age att tat ttc ctg act gtg ctg agt gtt gtg cgt ttc ctg gca 433 

Ser Ser Me Tyr Phe Leu Thr Val Leu Ser Val Val Arg Phe Leu Ala 
125 130 135 140 

act gtt cac ccc ttc egg etc ctt cat acc acc age ate aag aac gec 481 

Thr Val His Pro Phe Arg Leu Leu His Thr Thr Ser lie Lys Asn Ala 

145 150 155 

tgg att etc tgt ggg gtc ata tgg ate ttt att atg get, tec tea aca 529 

Trp He Leu Cys Gly Val Me Trp Me Phe He Net Ala Ser Ser Thr 
160 165 170 

gta ctt ctg aag aat ggc tct gag cag aaa gac aat gtc aca ttg tgc 577 

Val Leu Leu Lys Asn Gly Ser Glu Gin Lys Asp Asn Val Thr Leu Cys 
175 180 185 

tta gag ctg aat tct aat aaa gtt act aaa ctg aag acc atg aac tac 625 

Leu Glu Leu Asn Ser Asn Lys Val Thr Lys Leu Lys Thr Het Asn Tyr 
190 195 200 

gtt gec ttg gtg gtg ggc ttt gtg ctg cca ttc ggc act etc age ate 673 

Val Ala Leu Val Val Gly Phe Val Leu Pro Phe Gly Thr Leu Ser Me 
205 210 215 220 

tgc tac ctg eta ate att cga get ttg tta aag gta gag gtc ccg gag 721 

Cys Tyr Leu Leu lie Me Arg Ala Leu Leu Lys Val Glu Val Pro Glu 

225 230 235 
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tec ggg ctg egg ctt tct cac agg aag gca ttg ate acc gtc ate att 769 
Ser Gly Leu Arg Leu Ser His Arg Lys Ala Leu lie Thr Val lie lie 
240 245 250 

get ttg ate ate ttt etc ctg tgt ttc ctg ccc tat cac gta ctg aga 817 
Ala Leu lie lie Phe Leu Leu Cys Phe Leu Pro Tyr His Val Leu Arg 
255 260 265 

acc ctt cac ctg etc gaa tgg aaa get gat aaa tgc aaa gac agg ctg 865 
Thr Leu His Leu Leu Glu Trp Lys Ala Asp Lys Cys Lys Asp Arg Leu 
270 275 280 

cat aaa get gtg get gtc aca eta get ttg gca gcg gee aac age tgc 913 
His Lys Ala Val Ala Val Thr Leu Ala Leu Ala Ala Ala Asn Ser Cys 
285 290 295 300 

ttc aat cct ttc etc tat tac ttt get ggg gag aat ttt aag gac aga 961 
Phe Asn Pro Phe Leu Tyr Tyr Phe Ala Gly Glu Asn Phe Lys Asp Arg 
305 310 315 

eta aag tct gca etc agg aaa ggt cga cea cag aaa aca agg tgc ggt 1009 
Leu Lys Ser Ala Leu Arg Lys Gly Arg Pro Gin Lys Thr Arg Cys Gly 
320 325 330 

ttc tct gtc tgt gtg tgg ctg aaa aag gaa acg aga gtg taagggatta 1058 
Phe Ser Val Cys Val Trp Leu Lys Lys Glu Thr Arg Val 
335 340 345 

ttaggtgagg ctgttattat gtccttgccc ttgtgtctac ccc 1101 



<210> 18 
<211> 345 
<212> PRT 
<213> Sus scrota 
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<400> 18 

Met Glu Arg Lys Leu Met Ser Leu Leu Pro Ser lie Ser Leu Ser Glu 
1 5 10 15 

Met Glu Pro Asn Ser Thr Leu Gly Asn His Asn Ser Asn Arg Ser Cys 
20 25 30 

Thr Thr Glu Asn Phe Lys Arg Glu Phe Tyr Pro lie Val Tyr Leu Val 
35 40 45 

Me Phe I le Trp Gly Ala Leu Gly Asn Gly Phe Ser He Tyr Val Phe 
50 55 60 

Leu Lys Pro Tyr Lys Lys Ser Thr Ser Val Asn Val Phe Met Leu Asn 
65 70 75 80 

Leu Ala I le Ser Asp Leu Leu Phe Thr I le Thr Leu Pro Phe Arg Val 
85 90 95 

Asp Tyr Tyr Leu Arg Gly Ser Asn Xaa I le Phe Gly Asp Thr Pro Cys 
100 105 110 

Arg lie Met Ser Tyr Ser Met Tyr Val Asn Met Tyr Ser Ser lie Tyr 
115 120 125 

Phe Leu Thr Val Leu Ser Val Val Arg Phe Leu Ala Thr Val His Pro 
130 135 140 

Phe Arg Leu Leu His Thr Thr Ser He Lys Asn Ala Trp lie Leu Cys 
145 150 155 160 

Gly Val He Trp lie Phe lie Met Ala Ser Ser Thr Val Leu Leu Lys 
165 170 175 



Asn Gly Ser Glu Gin Lys Asp Asn Val Thr Leu Cys Leu Giu Leu Asn 
180 185 190 
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Ser Asn Lys Val Thr Lys Leu Lys Thr Met Asn Tyr Val Ala Leu Val 
195 200 205 

Val Gly Phe Val Leu Pro Phe Gly Thr Leu Ser lie Cys Tyr Leu Leu 
210 215 220 

He lie Arg Ala Leu Leu Lys Val Glu Val Pro Glu Ser Gly Leu Arg 
225 230 235 240 

Leii Ser His Arg Lys Ala Leu lie Thr Val He lie Ala Leu lie lie 
245 250 255 

Phe Leu Leu Cys Phe Leu Pro Tyr His Val Leu Arg Thr Leu His Leu 
260 265 270 

Leu Glu Trp Lys Ala Asp Lys Cys Lys Asp Arg Leu His Lys Ala Val 
275 280 285 

Ala Val Thr Leu Ala Leu Ala Ala Ala Asn Ser Cys Phe Asn Pro Phe 
290 295 300 

Leu Tyr Tyr Phe Ala Gly Glu Asn Phe Lys Asp Arg Leu Lys Ser Ala 
305 310 315 320 

Leu Arg Lys Gly Arg Pro Gin Lys Thr Arg Cys Gly Phe Ser Val Cys 
325 330 335 

Val Trp Leu Lys Lys Glu Thr Arg Val 
340 345 



<2I0> 19 
<211> 20 
<212> DNA 
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<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 19 

atatgtctga tgcctgccaa 20 

<210> 20 
<211> 22 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 20 

agtcatttgg agactatgag tg 22 

<210> 21 
<211> 1249 
<212> DMA 

<213> Rattus norvegicus 

<220> 
<221> COS 

<222> (208).. {1134) 
<400> 21 

atatgtctga tgcctgccaa ggtcagaaga gggtgtcgga gaaacttgct tctcgccatg 60 



tgagatggag tacggcaaat gtttgatcac taatcaggaa gaaaagtgga attgtatgaa 120 
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gtaacttttt gggtttattt ctttttaaac taatataaag agaaaacttt atattagtcc 180 



2003-4-2 



ttgcctctgt ccaactccat attagaa atg gga gta act ggg acc ccc age tat 234 

Met Gly Val Thr Gly Thr Pro Ser Tyr 
1 5 

tat agt gac aag aac tgt aca ata gaa aac ttc aag agg gac ttt tac 282 
Tyr Ser Asp Lys Asn Cys Thr lie Glu Asn Phe Lys Arg Asp Phe Tyr 
10 15 20 25 

cct ate ate tac ctg ata ata ttt gtc tgg gga gec ttg gga aat ggc 330 
Pro lie lie Tyr Leu Me lie Phe Val Trp Gly Ala Leu Gly Asn Gly 
30 35 40 

ttt tec ata tat gtc ttc eta cag act tac aag aag tec aca tct gtg 378 
Phe Ser lie Tyr Val Phe Leu Gin Thr Tyr Lys Lys Ser Thr Ser Val 
45 50 55 

aat gtt ttc atg etc aac ctg gee att tea gat ttc eta ttc ata age 426 
Asn Val Phe Met Leu Asn Leu Ala lie Ser Asp Phe Leu Phe lie Ser 
60 65 70 

acc ctg ccc ttc agg get gac tat aat ttc aga ggt tct gat tgg ata 474 
Thr Leu Pro Phe Arg Ala Asp Tyr Asn Phe Arg Gly Ser Asp Trp He 
75 80 85 

ttt ggg gac tgg gee tgc aga att atg tct tat tct tta tat gtc aac 522 
Phe Gly Asp Trp Ala Cys Arg lie Met Ser Tyr Ser Leu Tyr Val Asn 
90 95 100 105 

atg tat act age att tat ttc eta act gtg ctg agt att gtg cgc ttc 570 
Met Tyr Thr Ser lie Tyr Phe Leu Thr Val Leu Ser lie Val Arg Phe 
110 115 120 

ctg gec act gee cac ccc ttc cag atg etc cat ate acc age gtt agg 618 
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Leu Ala Thr Ala His Pro Phe Gin Met Leu His I le Thr Ser Val Arg 
125 130 135 

agt gcc tgg ate etc tgt ggg att ata tgg gtc ttc ate atg get tec 666 
Ser Ala Trp lie Leu Cys Gly lie lie Trp Val Phe Me Met Ala Ser 
140 145 150 

tea gga ctg ctt ctg aag cat ggc caa gag aag aaa aat aac act aca 714 
Ser Gly Leu Leu Leu Lys His Gly Gin Glu Lys Lys Asn Asn Thr Thr 
155 160 165 

ttg tgc ttt gag ctg aat etc caa aag ttt aaa aat etc gtc ate ttg 762 
Leu Cys Phe Glu Leu Asn Leu Gin Lys Phe Lys Asn Leu Val Me Leu 
170 175 180 185 

aac tac att gca tta ggg gtg ggc ttc ttg ctt cca ttt ttc ata etc 810 
Asn Tyr I le Ala Leu Gly Val Gly Phe Leu Leu Pro Phe Phe I le Leu 
190 195 200 

ace ate tgc tac ctg ttg ate ate egg gtc ttg tta aag gtg gag att 858 
Thr lie Cys Tyr Leu Leu lie lie Arg Val Leu Leu Lys Val Glu lie 
205 210 215 

cca gaa tea ggt cca egg gat get cag agg aag gca ctg acc act ate 906 
Pro Glu Ser Gly Pro Arg Asp Ala Gin Arg Lys Ala Leu Thr Thr lie 
220 225 230 

gtc att gcc atg ate ate ttc etc etc tgt ttt ctg cca tac cat gca 954 
Val lie Ala Met Me Me Phe Leu Leu Cys Phe Leu Pro Tyr His Ala 
235 240 245 

ctt egg acc ate cac ttg gtc aca tgg gat gca gat tea tgt atg gat 1002 
Leu Arg Thr He His Leu Val Thr Trp Asp Ala Asp Ser Cys Met Asp 
250 255 260 265 

gaa tta cat aag gcc acg gtc ate act ctg acc ttg get gca gcc aac 1050 
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Glu Leu His Lys Ala Thr Val I le Thr Leu Thr Leu Ala Ala Ala Asn 
270 275 280 

age tgc ttc aat ccc ttt etc tat tat ttt get gga gag aat ttc aaa 1098 
Ser Cys Phe Asn Pro Phe Leu Tyr Tyr Phe Ala Gly Glu Asn Phe Lys 
285 290 295 

gca cga tta agg get ata ttc age aaa gat cat eta tagaaagcaa 1.144 
Ala Arg Leu Arg Ala lie Phe Ser Lys Asp His Leu 
300 305 

agtcaaagtg cagecttcct atttgtgtat tactgaagac cagagttaag agcataaggg 1204 

gctgttctgg aggtacgetc atgaacactg gtgtccacct tcact 1249 



<210> 22 
<211> 309 
<212> PRT 

<213> Rattus norvegicus 
<400> 22 

Met 61 y Val Thr Gly Thr Pro Ser Tyr Tyr Ser Asp Lys Asn Cys Thr 
1 5 10 15 

Me Glu Asn Phe Lys Arg Asp Phe Tyr Pro He He Tyr Leu Me Me 
20 25 30 

Phe Val Trp Gly Ala Leu Gly Asn Gly Phe Ser Me Tyr Val Phe Leu 
35 40 45 

Gin Thr Tyr Lys Lys Ser Thr Ser Val Asn Val Phe Met Leu Asn Leu 
50 55 60 



Ala lie Ser Asp Phe Leu Phe lie Ser Thr Leu Pro Phe Arg Ala Asp 
65 70 75 80 
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Tyr Asn Phe Arg Gly Ser Asp Trp lie Phe Gly Asp Trp Ala Cys Arg 
85 90 95 

He Met Ser Tyr Ser Leu Tyr Val Asn Met Tyr Thr Ser lie Tyr Phe 
100 105 110 

Leu Thr Val Leu Ser I le Val Arg Phe Leu Ala Thr Ala His Pro Phe 
115 120 125 

Gin (let Leu His lie Thr Ser Val Arg Ser Ala Trp lie Leu Cys Gly 
130 135 140 

lie lie Trp Val Phe I le Net Ala Ser Ser Gly Leu Leu Leu Lys His 
145 150 155 160 

Gly Gin Glu Lys Lys Asn Asn Thr Thr Leu Cys Phe Glu Leu Asn Leu 
165 170 175 

Gin Lys Phe Lys Asn Leu Val lie Leu Asn Tyr lie Ala Leu Gly Val 
180 185 190 

Gly Phe Leu Leu Pro Phe Phe lie Leu Thr lie Cys Tyr Leu Leu lie 
195 200 205 

lie Arg Val Leu Leu Lys Val Glu lie Pro Glu Ser Gly Pro Arg Asp 
210 215 220 

Ala Gin Arg Lys Ala Leu Thr Thr He Val lie Ala Met lie lie Phe 
225 230 235 240 

Leu Leu Cys Phe Leu Pro Tyr His Ala Leu Arg Thr lie His Leu Val 
245 250 255 

Thr Trp Asp Ala Asp Ser Cys Met Asp Glu Leu His Lys Ala Thr Val 
260 265 270 
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lie Thr Leu Thr Leu Ala Ala Ala Asn Ser Cys Phe Asn Pro Phe Leu 
275 280 285 

Tyr Tyr Phe Ala Gly Giu Asn Phe Lys Ala Arg Leu Arg Ala I le Phe 
290 295 300 

Ser Lys Asp His Leu 
305 



<210> 23 
<211> 37 
<212> ONA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencelan artificially 
synthesized primer sequence 

<400> 23 

gggtctagaa tggagagaaa acttatgtcc ttacttc 37 

<210> 24 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 24 

ccctctagac tattacactc tcgtttcctt tttcagccac 40 
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tt"f £[3H]-LTC4 <DttRne£<DffifOttIft£' 

mv^tih&o a*, mut*^** im g 

^try0[3H]-LTC4 &£S(fmol)£, 
(fea4>©[3H]-LTC4ilKnM*S-ro 021*. 
LTC4 gJ§ftK#^£[3H]-LTC4 (OttMMtt 
£(D Scatchard »«T0)JSilS*1"« H + . «» 

l*«^*(IS^/7'J-it)*. ««li*>/^Jl 

Img Sfcy(D[3H]-LTC4 te^»(fmo1)**"To 
B 3 "14, $BBSrt Ca++;lS(7)±#IC^t-* 
LTC4 CDfflfttt#tt(OeK$3Fl-.B4>.tKH 
I4g3fc3$ J£(DfiiSfiI(counts)£, titttll*£j£X 
LTC4 »£(logM)£*-r o - 0 4 lis 'IBttlC 
*3lf Sbh LTC4 ft8ft©ite?-««»fli*-/ 

Lfce*£S-T¥Jl"efcSo B 5 I*. -Olfll 

t^icfcitsthLTC4 %m&<Dit& z Fmmft 
pcr aickoT gf «Lfce»t*-rap ji-c 

**• B 6 14. LTC4 g!§<*fS^ CHO *ffll)&<D 
*HB&&£lC#-f 6 LTC4 CDffl«#tf?14<D*£g 
B + . $S£$ftl4?R#g(595nm)£, «M 
liSJSSfc*© LTC4 ;lJ£(-logM)£^*r o B 7 
14, LTC4 lCj:*«teifcj£KS-r «<b*fc A (D 
JBM^ttBS<D«***-r. B*. IKHI4 
<b£*fcL©a>hn-;McfcMtS«jteS£ 
]00%i:<tLfc<!:tCDiR*Jt(%)^. mf4il4J5J£ 
»+©<b£*A(D»S(juM)£S?-o B8I4, 
LTC4 !Cj:^S«iaiR¥^fl55*ffiflSCD$aaart Ca++ 
»*0)±ff IC»-Tft<b** A CDffl»«c#MPl 

$4l4^r B 1^^ro*fc.$BSa^ Ca++;lJg<D£ 

to 



Drawings 
[BH 



{simple explanation of drawing } Figure 1 confronts LTC4 
receptor, [3 H ] it is a graph which -LTC4 shows saturated 
curve of specific binding, in the diagram * vertical axis [3 H ] 
-LTC4 bound amount (fmol ) per protein 1 mg, in reaction 
mixture [3 H ] -LTC4 concentration nM shows the horizontal 
axis. Figure 2 confronts LTC4 receptor, [3 H ] -LTC4 result 
of Scatchard analysis of specific binding is shown. As for in 
the diagram, vertical axis bonding ratio (Connection /free 
ratio), as for horizontal axis [3 H ] -LTC4 bound amount 
(fmol ) per protein 1 mg is shown. Figure 3 shows result of 
dose dependency of LTC4 for rise of intracellular 
Ca++concentration. As for in the diagram, vertical axis 
maximum value (counts ) of fluorescence intensity, as for 
horizontal axis LTC4 concentration (logM ) in reaction 
mixture is shown. As for Figure 4, it is a photograph which 
shows result of analyzing gene expression distribution of 
human LTC4 receptor in organization with Northern blot 
hybridization method . As for Figure 5, it is a photograph 
which shows result of analyzing gene expression distribution 
of human LTC4 receptor in cardiovascular with PCR method . 
Figure 6 shows result of dose dependency of LTC4 for cell 
chemotaxis of LTC4 receptor expression CHOcell. As for in 
the diagram* vertical axis absorbance (595 nm ), as for 
horizontal axis LTC4 concentration (-logM ) in the reaction 
mixture is shown. Figure 7 shows result of dose dependent 
inhibition of compound A for cell chemotaxis with LTC4 . As 
for in the diagram, vertical axis when designating 
absorbance in controlling compound none as 100%, 
absorbance (%), horizontal axis shows concentration (;mu M ) 
of compound A in reaction mixture. Figure 8 shows result of 
dose dependent inhibition of compound A for rise of 
intracellular Ca++concentration of coronary artery smooth 
muscle cell with LTC4 . As for in the diagram, vertical axis 
fluorescence intensity, as for horizontal axis time is shown. In 
addition, it shows with arrow concerning content of thyme 
course of change of intracellular Ca++concentration. 



[Figure 1] 
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[S3] [Figure 3] 
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[Figure 7] 
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Itmm l]iH5"J##:2, E*l*«:18. ££tfE 

*|JS#:22 <7)l>-f*V^lC|BK(7>75/SJiS?iJ, 

smimZ-Sft. o^ah'jxi/ C4 

& DNA tXHJ>vx>h^^^T-e/W^'J^ 

So 

[ff#JS 3]M#« K *fcl4M*3JI 2 ICSBKCD 
*>/<^**3-K-r« DNA 0 

[IS** 4]W*« 3 ICGKG) DNA £S6SEnTH& 

»u Jt9i&ft£i5]«r4-«xa£*t,\ »** 

[fl*« 6]M*S 1 £felitt*a 2 KfB«<Z)$ 

a) a-f3h , jx>C4»S(t<D'J#>K©#ttT - e 

**fc*««*-&*xii\ 

b) P-f ah'Jx> C4 5W*Stt©fcfl:*3MJ6* 
[If *g 8]Jfe©X«££t?n-f=iHJx:/ C4 s 

ft. 

a) P>rah l Jx>C4S:§<*CD l J*r>K<D#STT* 
R*fl l *fcl*2lcffi«©*://<$Jt* *fcl*c 

£fcfc£tt«*i±*xife\ 

b) p-r=3hux> C4 stsftstt©* fcsns-r 

c) P-faHJx> C4 &81*S1&&fetrr*ttK 

£a«w-ftxii 



{content of correction } {Claims } 

protein c where amino acid of 1 is deficient in {Claim 1 } 
Sequence Number:2* Sequence Number:18* and the amino 
acid sequence* which is stated in any of Sequence 
Number :22 or amino acid sequence which isstated in any of 
Sequence Number:2 s Sequence Number: 1 8 * and Sequence 
Number:22. is decorated bysubstitution includes amino acid 
sequence which with addition and insertion and/or other 
amino acid , possesses leucotriene C4 receptor activity 

Under DNA and stringent condition which consist of {Claim 
2 } Sequence Number: k Sequence Number:17* and the 
nucleotide sequence which is stated in any of Sequence 
Number:21 hybridize DNA which is done cord with protein 
which is done, protein 0 whichpossesses leucotriene C4 
receptor activity 

DNAo which protein which is stated in {Claim 3 } Claim 1 * 
or Claim 2 cord is done 

DNA which is stated in {Claim 4 } Claim 3 revelation 
transformed hosto whichpossibly is kept 

methodo which produces protein where it cultures 
transformed host whichis stated in {Claim 5 } Claim 4 , 
expressed product includes step whichrecovers, states in 
Claim 1 or Claim 2 

antibody 0 for protein which is stated in {Claim 6 } Claim 1 
or Claim 2 

detection methodo of activity which {Claim 7 } includes 
following step.decorates leucotriene C4 receptor activity of 
compound being tested 

protein* which under existing of ligand of a)leucotriene C4 
receptor is stated in Claim 1 or 2 or transformed cell and 
compound being tested which reveal this protein step© which 
contacts 

step which measures change of b)leucotriene C4 receptor 
activity 

{Claim 8 } screening methodo of substance which decorates 
leucotriene C4 receptor activity which includes thefol lowing 
step 

protein % which under existing of ligand of a)leucotriene C4 
receptor is stated in Claim 1 or 2 or transformed cell and 
compound being tested which reveal this protein step e which 
contacts 

step which measures change of b)leucotriene C4 receptor 
activity 

step which selects substance which decorates c)leucotriene C4 
receptor activity 
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(57) Abstract: A cDNA encoding a novel LTC 4 receptor is iso- 
lated. Provision of the LTQ receptor which is a novel protein, 
enables binding experiments with the use of LTC 4 . By screening a 
compound modifying the activity of the LTC 4 receptor on the ba- 
sis of these binding experiments, it becomes possible to develop 
drugs targeting the LTC 4 receptor. 
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8. jura, lows, iu*i*i= « (i988)#hb) 0 *n*«0£3fl*itt*n 

(Samuelsson, B. et al. (1987) Science. 237, 1171-1176) 0 
D ^ h Ui>IliD^ h U Ji>B4(LTB 4 )h. fliflSKC^T^Ftf^U 

hLTfcJu D>f3h'Ji>C4(LTC 4 ), D^3h'Ji>D4(LTD 4 K is.fctfP'T 

**A«fi^!«*l»»«i:i:-cafi*S*J** fc ^ T ^ s (Chen ' x - S * et aL 
(1994) Nature 372. P 179-182) „ LTC 4 , LTD,. & J:t>* LTE 4 (i. 

«ia#©*lffifcir©feffl*#-3"t^* (Taylor, G. W. et al. (1986) Trends 
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Pharmacol. Sci. 7, plOO-103) 0 © «fc -5 fcflUB *k Kn-f 3 h 

D^if^i. S£*^^J&J»3fc&£©fiJ*l&^U inflammatory bowel disease tR 

(ffiKi .mmmm, ih*m= m (im)mmyu^^>^> 3, 225-227, 

484-486, Piper, P. J. et al. (1984) Physiol. Rev. 64 . 744-761, Taylor, G. 
W. etal. (1986) Trends Pharmacol. Sci. 7. 100-103, Lewis, R. A. etal. (1990) 
N. Engl. J. Med. 323. 654-655) e r' > <LTC 4 *iJ:tf 

LTD 4 ) tiiC»JRtt^^Slfil«a©«*&fiTS*fc6r^fc^»€>nT430 (M 
Ms OJ^H $1 (1988) Sta6^D^^^^>^>2, '64-70, Piper,* 

P. J. etal. (1984) Physiol. Rev. 64 . 744-761, Letts, L.G. et al. ,(1982) Br.J. 
Pharmacol. 76, 169-176, Chiono, M. etal. ,(1991) J. Pharmacol. Exp. Ther. 
256, 1042-1048) \ l hmtfiL i gWmt(DmMfirt%1&£ti>T\,>Z>o 

Ji^E^t?{3 N IUPHAR (International union of Pharmacology) CfcoTs n-r 
=r r V^XD^mZMm^miz BLTSS?^ CysLTl 33<fc£>'CysLT2g 
3 oic#!Hfi£ ntu -5 (Alexander, S. P. H. et al. (1997) Trends 

Pharmacol. Sci. (Suppl.) 50-51 )» 
BLT LTB 4 *^S«Jt:Si»-rSS^T?*5oCysLTlSS^CysLT2 

£&ffcfc*N l^ftiti^T-f h*o-r 3 r U^>£f^T£g^<fc-£&3o CysLTl § 

**1p\ K#®*»«llTD 4 5«i*:*Sia* (ICI204219. MK476, SR2640, SKF104353, 

LY170680 m) ~C^<D3i®)ftm&mm$tlZ>(DiZttLX. CysLT2 

tift^o ^Offe. CysLTl CysLT2 g^fc^ttfifc S^?" r*P>f 3 h 'J 

i>S§ft©#a**«tSi&t»«5 (Jonsson. E. W. etal. (1998) Eur. J. 
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Pharmacol. 357, 203-211) o 

n^f=J h U ^>^^^jt<E^^ bTtis BLT^^^b h (Yokomizo, T. etal 
(1997) Nature 387. 620-624) . (Martin, V. etal. (1999) J. Biol. Chem. 

274. 8597-8603)T^|5l^^nT^?>o m$L. CysLTl g$#tfthTf# 

«P3££n, LTD 4 ^fP^OiS^ U H-C&Sc: fctfSlWbfco (Lynch, K. R. 
et al. (1999) Nature c 399, 789-793) 0 >^ e>^B#^T-(i. CysLTl ft« 

ffcJ^O^T?- h*D^3h Ux>©fgfr> £ < C LTC 4 £«#H4<0^££<* 
(D MB^ & & m IZ j3 V n T * l£At PI 5£ *i v ^ l ^ o 

£ dti^T% trt^m^gJgUT BLT g£tf*©*6tn;* (Negro, J. M. et 

al (1997) Allergol. Immunopathol. Madr. 25, 104-112, Kishikawa, K. etal. 
(1995) Adv. Prostaglandin Thromboxane Leukot. Res. 23, 279-281) -^CysLTl 
&&t£(DmViM(leff, J. A. etal. (1998) N. Engl. J. Med. 339, 147-152, Suisa, 
S. et al. (1997) Amm. Int. Med. 126, 177-183, Grossman, J. et al. (1997) J. 
Asthma 34, 321-328) #ffi^ll^£nT^ So 

Tfcfc> ISifi^ f1=Sfr^©fiff^llfii^iMA>"£H A & ^ v (Gardiner, P. J. et al. (1994) 
Adv. Prostaglandin Thromboxane Leukot. Res. 22, 49-61, Capra, V. et al. 
(1998)Mol. Pharmacol. 53, 750-758) o LTC 4 i:S$#fc©*£^#N Glutathione 
S-transf erase LTC 4 Synthase ©<t -5 temm j t>mm&n^>®fo&<?>&^ LTC 4^ 

LTC 4 $s<*©JitK#£iiixTi>£o 
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*&Wmt>l^ LTC 4 <^g{fc£=i— KT5 DNA <7)i£ 81 t h^rft cDNA 

£ teu * "f * U 35-* v 7& [K. Maruyama and S. Sugano, Gene, 138: 
171-174 (1994); Y. Suzuki et al., Gene, 200: 149-156 (1997)]^«t otil 
^CDlS^t h cDNA "y-i U bfco &^7?CL© cDRA ^ «J— 

fc^rftcDNA 4>fr£> Bt5S<**3— KtS^I^^S cDNA 

S cDNA — >£SiRbfc. UTJR&aiJnfc cDNA ^o-XDcfUC COS 

*>^*J5£=i — K"TS cDNA^fit^bfeo CCD cDNA tc ct oTn— K^ti 

S^W^S^fflOt LTC 4 ££#©SH4&tett"r Sfb^©* * ij - - > 

i:*fla>3&»C3Ufc«- *fc*«w©s^ttLTc 4 s^fSi4©^e>-r^ ltd 4 ^ 
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2 2<D^mfrizmm<D7^ xMaaifc^-t. 1 * b<fcm&<£>^ 

C2} I£?«J3I^ : 1. iB5«#^ : 1 7. &£t>WJ#^ : 2 1 ©^-mfrKSBtt 
(D&mtn-b><btZ% DNA h U>^> >&^TOW7'J^Xt5 

•C3l CI}. £fcfc* C 2D tzgam©* W^Kfc^-F-r&DNAo 

c 5 } c 4 d tnB«©^«*s«ii*:*te* u fmwto * % c 1 d 

a) D^n h IJcoC 4 F^^ETT* C 1 D C2} 13 

— - yyji&o 

b) u h 'Jx>C 4§^fcr£t4<7)^<t£$]s£-f SXfl 

c) D-f =i h ij:*>C 4£Sfl^t4&i&ttT5l&K£»^£ x ® 
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XI OD C13 > C 2D tzSB^cDD^rr b U j.> C 4 

$>SVN{i*^B^{i. C 10 C 2 D lzmm,(DnJ=i h U^>C4^<*:tS 

C ID C 2D £S3*fcDn-f ^ h 0^>C 4S^YSt4^W-r^^>>'^M 

litzjioT^SCL 3 <b C1D C2D lznzm<nu<< zi h u 

ni>C4S^^rSt4^^-r?)^>>'^^^0^>^^'-^ h £ UTO^fflCiltSo 
LTC 4 ^'§{fc^ W^fttp-r^o fcmM(D* >sV7Mte. £ftcDNA 
•7 -Y 7" -7 ij-4««t5±fi cDNAO^ D — >/^e,311R$nfc cDNA l:<tot3- 

d&ttS^P ^-££>£oGenBank ^> SwissProt CD&mtg^lz iftH, IB^JS"^ : 
1 fcjjvrJS£K#J 2.8kb) 3CDlMaia^J(Cj;^T=3— h*^tl€.«I^T5. 
y^K^'J (BE^JS-f : 2/3 4 6 7^iaS) ttjUf^-C* So $LtzZ\(D$>n 

?n<DT I y^iB^Jttie^J*^- : 1 8 iz, Ztz^cD cDNA ©JfiMB^JSK^J*^ : 
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2(3. SfcJeoD cDNACDJfiSffi^J*iE^J#^ : 19C^bfco «M3© LTC 4 g& 
^W^I5»l.7^»Jlt &»©fc h CysLTl 3 lk 

t h BLT£g?<*fcfcfc2 OXODffll^te&WbT^fco -7?. 7"**:^ hCft*t5 

t h 3 4 6 - 
7"* 345 77.7% 
7>^h 3 0 9 72.6% 

inflajnmatory bowel disease ^mm&KlBb&te Se£©$fcfii^ 
mS.JijBt:H-^bT^Si:#^.e)nTV^So*fc^^ Hn-f3h U^XLTC 4 
*jJ;t>-LTD 4 ) ti. i(>ttjfoWI«fc©H>^ra«2n"rv>£o bfc#oT, *3BHB 

LTC 4 ©*g£fc:«&b. LTC 4 g«<*:tC*iJ**e^U&lWb^«±s LTC 4 <£> 



WO 01/19986 



PCT/JP00/O6265 



-8- 

sbflsffl-TSo Ife^ot, HuI2©LTC 4 i: LTD 4 ©jf5#* J PI-^-ri»^^^>> otO.^ 

^>EhDh7>^l/-i/3> (0!!x.l;f. r 0n the fidelity of mENA translat 
ion in the nuclease- treated rabbit reticulocyte lysate system. Dasso,M. 
C.,Jackson,R.J.(1989) NAR 17:3129-3144j ftifCiot, ;fc$&HJ3<D* > 

/^ISMtSC^^. RIOT'S) So ^g*©* w^Kli, #iJ£i£x 

Ti^tSCii^t^S (Current Protocols in Molecular Biology edit. Aus 
ubel et al. (1987) Publish. Jhon Wily & Sons Section 16.1-16.19)o 77-f 

LTC 4 fcflDig^&lntefcfif;?.. LTC 4 oT LTC 4 fflSfe#W^«BflgF«3(ci3 

lt5 Ca^gOl^^if^tCt^^i^nSo #$g0J3C:fc#-3 LTC 4 
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8*Dt4 fc t±. m £ b < te^i§S£& Kd= 3 0 nM WT, «t 0 Si * b < fc* Kd= 5 nM J^T 

(DM^^mm^yfs-rm^ LTc 4 fc(D*g^«*M£*w-rsfc 

< l±LTD 4 ^<fcrS^£Wf £o LTD 4 ^{fcrSt£fcfciu LTD 4 fc fcfit*. 
LTD 4 iicD^tZ iot LTD 4 S Ca ++ itjg©_h#£ & £ 

t)$\m±te^o g.mm±, mmmzt±, ±r^;m(D io%jmf<3-?:&d> »*u< 
€>o .fe^iiK*iBia©^>/^»©«-&iBWJi:bT«i«e-rs. >;#>i*fca>*g 

J:©7 , $y'B*ffi5iJ*»£«e3o *.%W<D%!>fr^7?- KWfM-tts *$6HB©* 
0D^>/^HC3^g^-r?) h'O^^ u— ^>yftfc*(cfiJfflbf#£o *#gBJ3© 

^{i*^0^^D * > m%m% ta^y?- p—vewm-r s - £ £ tut s 
ifc^-e^So 

oDNAfcbx«> *w^>^^s$^-Ht^s^©t^nii ZrCDftmiZ 

tt£.fflm±te<* cDNA CDf&x y y A DNA> fl^l^fc DNA & fc*&^£n£o 
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>^ffl'Mm : &%^:bTm^C^V^^-r?)-^* s T*^5(C^aIltham, R. et al.(l 
981) Nucleic Acids Res., 9 r43-r74) 0 <*£t^ ZtlZ <Dzi K>£>-3B 

bfc-tM ^^y7-f y £ • 5. * 31^^^. (site specific mutagenesis) (M 
ark, D. F. et al. (1984) Proc. Natl. Acad. Sci. USA, 81, 5662-5666)^1- 

DNA fciu WL&m^: 2 ts>htz%>? W^KS:^- KT£ DNAE8I (12 

n f, DNA IB^J £ * fc^fifc b fc r 7 >f -7 - &ffi ^ fc PCR &^<Z>m&fc: J: ^in-r 

ttst ^aBIlaftsv^^±3^a^«<p5»«imbfe■ENA cDNA^^b, ^ 

* *-fc$E5WiA,f cDNA ? -f U-tt5o LTC 4 g$<*©j££tfe* 

— :7'J ^-f -tf— a >-^7"-7— ^/W &4 -tf — i>3 >JC £ t-z>T^^ ij — 
- S3 fctr«t D> @#j£-f £ cDNAtf)^ o— — ^^^qJtb^^So 

Sfc. ^#T&*U£> >W ^U^V -fe*— >s yftM (Current Protocols in 
Molecular Biology edit. Ausubel et al. (1987) Publish. Jhon Wily & Sons 
Section 6.3-6.4)Sffl^TEJ>if^: 2 * W^fC&D- Sffi3£iE 

?"J (KflIM : 1) ^/itt^cD-gP^^^^-n^^lBlt^^lSV^DNA^^bT. 
^DNAfr ?>*^0J3®* >/^H*3- K-TS DNA & 
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nmitm** ft £ dna i*itsfc«>^w r y ^-k 

-i, 3 >©^'j>^x> s/-*±. a*, aa**^ r ixssc s o. w sds, 37°cj 

SAtC*** iOiU^tUtli r 0 .5xSSC. O.USDS. 42°Cj eiftTNfetK 
SfcC^U^ftilUTtt ro.2xSSC. 0.1XSDS. 65°Cj StfETft ») . 

y > j; 3i > i/ — £ Hmt* £ z. h &altfe-c $> 2> .» 

< j± 70 % w ± <d e *i © f5i - & & m -r o $> z> v ^ ft* us is w & ^ v > m m & N 

ttfca*U<tt90XW±. £DMi;b<fci95%. ECS* b < tt 99%tel±©H 
-t4^-To tUM:©^^ BLAST tft*r;i/=f 'J X A &m^X&feT * - # 

*'fc^ jftf£ J ?iilii£fl& (PCR) (Current protocols in Molecular Biology edit. 
Ausubel et al. (1987) Publish. John Wiley & Sons Section 6.1-6.4) Sffl^ 
-CEW«: 2*>^#£* W^M^-r'-TSDNAI^U (E*l«: D ©- 

«»«Jt*«WC«fcSDNAft*«"rscik*«-e**o LTC 4 S^rSt4(±, cDNA £ 
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> & m m -r 3 h * -e # s e 

K-TS DNAS^tfo -r&fr'^SgHBtts 1E^J#^ : 1 7 DNA ^tlKJ: 

oT n_ H$n57^ yftisij (ia^J#^ : 1 8) fr£ £ d33fc© LTC 4 ^ 

ifc£ti«-f£o IB*U#^ : 2 1 DNA ^ntUotn- 

^tiS7 5. y&E*J (IE?U#^ : 2 2) y h LTC 4 ^ifc£^ 

«t-5{- N ^^SI^polymorphismJ^T^x^avC^S (#»]£«. Nishi, T. et 
al. (1985) J. Biochem., 97, 153-159 £#HB) o COfSSftt «t^"C 1 £fc 

^££D£:DNAfcx ^^B^«D DNA (Z^^nSo 

Yb^fiS, DNA t±. DNA (0>Jx.fc£. Oligo 1000M DNA Synthesizer 

(Beckman*±k afc^fcJu 394 DNA/RNA Synthesizer (Applied Biosystems *t)& 

ir) ^ffl^-c^-r-scih^-e^So dna (Dit^^m^mt. tztz-ittx? 

T 4 h • h ij ^*^;ui£(Hunkapiller, M. et al.(1984) Nature, 10, 105-111) 
P Bluescript-<^^-(StratagenettS!i) r£ *$gHJ3<&* Jt& 
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2>o ^^^-i:tT^ *J»Si*k iSMBflSf*]. ^fflfltfaT* 

JS-ca&ntf pBEST (rn^iittll) *BIffiT-;fcftf;f pET 

(Invitrogen*±i£) ^^^^-^?>^t^l)o #4#f&4MB£<2>$ggi^ * 

© X X^ X glHis U 7 ^ = ^WbSPisi*5 J: Of «E¥»IBiE^I^F & Wt5*©%«! 

h LTl±. SV40 fD^gJXD^E— 9 — ZifeTZ) pSV2dhfr (Subramani, S. et al. 
(1981) Mol. Cell. Biol., 1, 854-864K h elongation factor Tu^z—^ 
— i &M~*r : £> pEF-BOS (Mizushima, S. and Nagata, S. (1990) Nucleic Acids Res., g 
18, 5322), cytomegalovirus ^n^E— * — pCEP4( Invitrogen *t) ^£ 

^t-il«l5o * tzt%mmm-C $> ti & PME18S-FL3 ^ * ^7 — (GenBank 
Accession No. AB009864) s £&MH<*:"-C*>n« pME18S 9 — (Mol Cell Biol. 
8:466—472(1988)) ^M^ZZ. £&1?g2>o 

-tfS^&CZ J; Off -5 Clii^tlS (Current protocols in Molecular Biology edit. 
Ausubel et al. (1987) Publish. John Wiley & Sons. Section 11-4 — 11. 11) o 

^ /7 ^ _ ^s^x £ ti m^mm tvx&n iz®m&-& a^c^i;ti^©?i 

1f;i/CD«t^§ COS«(Gluzman, Y. (1981) Cell, 23, 175-182)^ W - 
— X • AA7^- 2flliy«(CH0)<Dvfc h*D^by^^-Hf^«tt(Urlaub, G. 
and Chasin, L. A. (1980) Proc. Natl. Acad. Sci. USA, 77, 4216-4220). t h 
fl&JSWaa* HEK293 «i5J:t>*IsI«tC Epstein Barr Virus CD EBNA-1 
iAbfc 293-EBNA *fflflS( Invitrogen tt)^#4*fcn?*>5o 
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cos Mm*m^z>t%&*®\^m? sh> M^^^-iitt 
&. swmm&fc&mis. cos^Bsc^Tg^^wtrt-fc'). ^^tc^ 

2>Z.t&-e%. PME18S. (Maruyama, K. and Takebe,Y. (1990) Med. 

Immunol., 20, 27-32). pEF-BOS (Mizushima, S. and Nagata, S. (1990) Nucleic 
Acids Res., 18, 5322). P CDM8(Seed, B. (1987) Nature, 329 , 840-842) 
^tf^n^o^^^^-ttDEAE-^^X b^>&(Luthman, H. and Magnusson, 
G. (1983) Nucleic Acids Res., 11, 1295-1308). U >@£*;U^ A -DNA fttfc 
ISi£( Graham, F. L. and van der Ed, A. J. (1973) Virology, 52, 456-457). 
FuGENE6( Boeringer Mannhe im *±) £ ffl V a tz *5 J: * ;i/**US( Neumann, 

E. et al.(1982) EMBO J., 1, 841-845)^13 J: 0 COS ^ 

iS3E«fflna2:u-ccH0ffliiasffl^s»^t:«±. sgm^* 6418 

Ht^v-fc-fc UT«lffi-r S neo iifc^^SibftS^*-. 
P RSVneo(Sambrook, J. et al. (1989): " Molecular Cloning-A Laboratory 
Manual " Cold Spring Harbor Laboratory, NY)^ pSV2-neo( Southern, P. J. and 
Berg,P. (1982) J. Mol. Appl. Genet., 1, 327-341)^^=1 • h^>^7x^ r 
UG418Btt<03n=-sa^rsci:t:J:^ LTC 4 

Epstein Barr Virus ©t«^fit^ 293-EBNA ffiB^-e S 3 It*** «Tfife 
ft P CEP4( Invitrogen ft ) ft fcTCfcS'* ??-*m^xm&)£? 

l4ft^T-^-rSo U^^oTC^K$KMflaicLTC 4 S^ffl^^^>^> JKS 
t± LTC„ ©Mat 5 £tlZ><> Z.CDXO ft Jfclt 

s ltc 4 ^fl^ss^s** &mmrz x^y-->^c*ffl^5 
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jb« * fc fetaiism® iz*&M<D ltc 4 2 n * » c ffl v ^ e> n s *s 

m £ b T (i. SUB b £ tz jft D T tSffl £ n 3 #*I <£> <£> £ ^iCit iRT* # . 

0iJ;Lfc£±S3 COS MffiT'&Mt RPMI-1640 mm^V*^ * ^BJE-f — ^l/g'hi&Si 

±I2 293-EBNA«-e$>n«m^.Jfllvi(FBS)^(Dlfil?i^ 
^^iObfe^^'vzi^iE^-y^S^^^^DMEMJ^cDigifetz G418 fcflux 

^DTh^77-r- iK5£M{fc^n^ h^7-r —(HPLC) IS i'o 

§tu cn^/^^T-Kia^ ^^^^--rxb^c^if-rs-ii^ct 

g&llfl#iIi£f#€>n£o -e^S«tt«i«J«CRr«SflS«l (CHAPS. TritonX-100. 

* — Efllfc Utli, 0iJ*.aU FLAG epitope. Hexa-Histi dine tag. Hemagglutinin 
tag. nyc epitope & if So ^-*-iB5"Jfc LTC 4 S«i*©liBC3i>^o 

x aN h p >tf>3&if©^ , D7 t 7'— trtfgsitt'rs^sag&E 
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vfcik-r&m&tiim-z&Zo minx, a** u yT-tm^ u Hexa- 

Histidine tag h o > hTV^iSiBJUT-^b^^^SCHayashi, M.K. and 
Haga, T. (1996) J. Biochem., 120, 1232-1238) 

3Ltc, «*HBfci> : 1 t-gB^gcolS^iE^ll^?)^?) DNA k.&Jg&VlZJ^'f 

15 KOlIS^^-rS DNAtzp-rSo *#BBJ1 

© DNA t. r#^(i;\^7'J^VXtSj iitts afOA^f y «J *V -fcf— > 3 > 
3M£~r\ *F * b < («^iltTt% ^B^cd DNA tM^U ^XU ffe© DNA 
i:i±^^7iJ^XUftl^h^ii*1-|.o C^cfc^^DNAii. ;$:$gBJ3© DNA £ 

al#. 15bp~100bp, $f*U<(i 15bp~40bpOMS^^-TSo 77>f?-tlt 
.JffSbl^Jfi&^ll^ IE*J« : 7 (7*«7— K^<f.T— ) . fei:UEE5UM: : 

$gB£<D DNA©'>&< ^%-gR^U<(i^:gP©IBfiJ ( £fcl«£>*aMIE?!i) §iU 
< £ & 15bp colIS© DNA Zti&o 

^MfcttiKufcfc nnmmmmw^ x^g-fbcj; &tfcmT*5o js^^st* 

iiitiDNA^^ilLTC 4 S^<*:7 ^ u^-^- Ft;\-f7U *W X£-fr3 d fcTH^TS 

(is Kfll £ J±«5 "T ^ # Mi^O J^SiB^'J £ SifcCi^T tfcm f S d £ 

£>£^teu ^bttSii5tl4i«)WiCJ: 5. DNA BrJtO>S£iifcl&EH£ib 
iSOte-fbCt Qfalii-r 2> (Myers, R. M. et al. ( 1 985) Science. 

230, 1242-1246) 0 
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tffc <fc t>* s l ru ^ v is 3 > ) £ fcMb^ffj^&c £ o x * fit 1ST §■ s 

(Cotton et al. (1985) Proc. Natl. Acad. Sci. USA 85:4397-4401) o 
et al. (1996) Science, .274, 610-613) 0 

RT-PCR. RN7-t7Dr^>3X ;-f>^0f K ^£>ft!l<ZVW X 
,j -t£_ 3 > £ RNA U ^;i/-e$J/rt 5 ^ ^ * 3 o 

riB^JS^ : 1 fcffittODNA fcftSttC'WX'J^XU 
15 7^U*^-KOiaS*'W-r SDNAj *«H9©^>^^R©*S*Wit 
Sfc«)©7>f-t>^DNA^*n5o ry^-tVX DNA{i, T>^-te>X3&JH 
&§l#jgdf fctoC. 'J>#< 15bpW±. *?f;U<t±100bp, £ U< 
«± 500bpW±©*«*U. 3000bp«l*K »*b<ttZ000bpWrt©«S 

£*-T£o ^CDJ;-5^T>^-fe>XDNAC(i. »©^>;^SOif (ttttfli 

surpass) 3&^(c^HbfcjKJfe©3ai5^?&*' N ^ffl*»*^^ nSo ^ T 

>^-te>X DNAfcfc. 0'Jx.t3u ^HSO^W^HS^-^tS DNA (0d*tf. 12 
1 CtBtli© DNA) CDlB9«til«&^*X*D^-*^-hl£ (Stein, 1988 
Physicochemical properties of phosphorothioate oligodeoxynucleotides. 
Nucleic Acids Res 16, 3209-21 (1988)) &£ftc«fc OiStK^^^t'fcSo 
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£ ^ — & if >r ^ v $ — ^ v — a & if cow t? 4 ^ $ — & if 

fflbTs ex vivo in vivo &&ifC<fc £/S#^4&-5-£fT-5<> 

^ffl^T DNA (Raz, E. et al. (1994) Proc. Natl. Acad. Sci. USA, 

91, 9519-9523; Donnelly, J. J. etal. (1996) J. Infect. Dis., 173, 314-320) 

J: -o T f§ £ d h #*T- # S o 

— -^l/tfcifcti. ^ — v — i: l^XfJ XDMUM&fe (Kohler,<i. and 
Milstein, C. (1975) Nature, 256, 495-497) tc <£ 0 £ C 



WO 01/19986 



PCT/JPOO/06265 



-19- 

5/=3Ba^«/h^JSifis rpmi-1640 3&ir©a^j:<fflv^-n-cv^4*<oK:ai: 

lO-30XO^fl&BitoflS*iD^^fflV^Soli*^1*ttHATa^K:«t jjaHR-TSo^W 
tgife*-? 2-4BHxft5^H:7 ,, J^> "TaMM L fc BALB/c ^ t £ * 

t* io~2o Ht%mT&zhx~mm^mte&cDfate&m3i£ti2>o &s^fct. 

flriM&t: * a b x & S d h & T * S o 
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m (Clackson, T. et al . (1991) Nature, 352, 624-628; Zebedee, S. etal. (1992) 
Proc. Natl. Acad. Sci. USA, 89, 3175-3179) izXK) single chain Fv Fab 

#ix.feh7>^^i-y^T^7 (Lonberg, N. et al. (1994) Nature, 368, 
856-859) CMTS-ttt hJntt^S- £ & rT^T-^So Ztz, t Mttatt 

C £: #T- # S (Methods in Enzymology 203, 99-12K 1991 ) )o 

ttrifiattBrH-. 0q*fcf. F(ab') 2 , Fab. Fab\ fe£l,^±Fv £o 

#x^nso mz-t£%m, turn. £fc«MS&^fr?>* 

amu «>^^^>^o^h^ m.&m&T'y*'*. ftmtm. elisa ^<d;*j& 

#^BJ§CD*>^KlC^rTS^fc£. «§BJ§CD* >/^ICMl Lfc 

& b ft m m -r s c t & % x % n z 0 & rn^cD^m m #j t* m 
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> remote sb(D^mt^ ttti^ #j * to© <t -5 &<bi^#j£ffl v & ^ 
ltc 4 &nmztt? z>m& 

u > k> h 'J T)V - >T X 7, h U — (Terrett, N.K., et al. (1995) 

Tetrahedron, 51, 8135-8137) Id £ oT?# <btlfcfc£i<to& 

y T — *j . 74 xzn/Jfe (Felici, F. , et al. (1991) J. Mol. Biol., 222, 
301-310) ^^fflltf^nfc7>^A • ^7 ^ 

*^b^od LTC 4 &&m^&T Sfb^fcJu 'J # > K^T* v -fe -f iSfc. J: D :* * 
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&z\,^±wc A ^?nmmm&&mm-r &o mmm. ph©*? 
mte>®) k.&iz — fcmm ^ > * ^— ->a>t5. tstft 'J # > i* £ ^ *- &™ 

b <fcfc IC50 #1 //MfeJLT©^lKSMiR-r5Ch^T-#So 
b) GTPr S*£i§r?££*'Jfflb£:X^ y— ->^#Ss 

#$gBJ§£7) LTC 4 S<b-&«3«N GTPr S fe^S^ «fc ») X * U - 

— yy-r^CL h#qJi£-£&£ (Lazareno, S. and Birdsall, N.J.M. (1993) Br. J. 
Pharmacol. 109, 1120-1127) 0 LTC 4 20mMHEPES<pH 
7.4), 100 mM NaCl, 10 mM MgCl 2 , 50 mM GDP 35 S -e»»£ttfc GTPr S 

400 pM So »bmSTi:l^4Tt^>^i^-^3>^ 

^7-f;i/^— tf-rita t,^ b GTP r S oMtrSt4£*«^> > ^ ^ - 3 > 

c ) r»F*I Ca ++ i5i:t>*cAMP fcflEO&l&SfJffl bfc** V--y>7l5& 



WO 01/19986 



PCT/JPOO/06265 



-23- 

(DMMPi Ca t+ £ tz. \± cAMP m&<D£M&mm IsXXZV— —>7?2>Z.£ ifi rJ^T 
&5o Ca^^.(DW\m± fura2s fluo3 £fc cAMP ^©iffl^fctmiK© 

cAMPifll^y MAmershain*±^)£ffl^T}jnj^£3o ^©ffe Ca + *i5£lF cAMP ?I 

fltjfc Ca ++ 33<fc?>' cAMP *lJ^£$J>£-r 2. d tfcT* £ So LTC 4 ^ffc£fgm 

^P^ffl^-^s Ca ++ i5 £ tt^*cAMP^glg^ia^S)SV^(iP^^J(3^R^J^•rSo 3>bD 

cAMP iISo±^^fc{if£T^JIf^C3T=f^x br£t££*r-r3fls£r^&;* 
^ ij-->^-r^cih* s T-SSo ^fb^^T^iJttSs LTC 4 £fcfcfc 
LTD 4 iz X 2> Ca ++ tf)±#:fc <£ £F/ £ i± cAMP ilJ£©±W £ £: Jii£T<E>PH§fE/H £Ji 

Yb^i:{±. *38BJ3<£> LTC 4 &&mzPi bT U h*T-$> 3 LTC 4 LTD 4 i:^ 

^ U LTC 4 g^fctw£S£r bfc V+fr&tem&ftfo-te^ikeiVQtfcM 

IC50 #1 0 /zM JUTn 1 ;UM WT ©ib^^S* bl^o * 

LTD 4 lC«tS*ifia[*)Ca ++ iiJ^Oi:#(D|S^S^C^(7) IC50 # 1 0/zMWT©«lR 
£ bTM4R-rS^^^*T"#i»o 
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mZ-ttnmmiz&^xmiRZntzik&VnA (N-(3,4-dimethyl-5-isoxazolyl)-6- 
(l-propyl-lH-benzimidazol-2-yl)-l-naphthalenesulfonamide) (±. IC50=1.2,aM 

* mm t -r s is m t u x w m x & s « 

be o ltc* s« & * > > n <d ?s £ mm r s <b ^ % & £ + 

*£n©fcto©M<ttai#fc«:. ?L»8!L $S«tfPJ. SSS»ffl. i'O^ I '^ 1 > 
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y — ;wD<fc?&T;m— ;u3S. U v;i/^— h 8 0^£<air o l£*flE5t$ifci£ 

?L<b*k #«ttFJs gc^flsffk «f«?73rMS»«fl&ffJs B6JRay*ir£^A/e 

lBtogfi.O. 1~1 0 Omg> »*b<ti0. 1 — 5 Omg-efcSo £fc 
*liP«#0»-&x Y±^JO.^T-{± 1 B Cog? 0 . 0 1 ~ 5 Orag, b < fcfc 0 . 
0 1 ~ 1 Omg Tfo&o 

m i ltc 4 fw:wt5[ 3 H]- ltc 4 ©Wsw^©ia«iffl»s^"r ^ ? 

T-&3o El*. W^S5 lmg ^^O^ra- LTC 4 3££r»(fmol)£. mm 

JiSiS* 4» CD [ 3 H] - LTC 4 it Jg nM ^ ^ -T o 
m2l±, LTC,S^i*:t:*r-rS[ 3 H]- LTC< ©*SrJl Scatchard OJ^m 

OCO[ 3 H]- LTC 4 ^ft(fmol)S^-r o 

H3t±s M^Ca +t ii^©±#(-^T€.LTC 4 <^ffl»^t4^^^^t-o (2*. 
«E«lttm3t§Sft©SM(counts)*. flttttiS*&?ft4>©LTC 4 aje(logM)*^"ro 
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0 6 tiu ltc 4 cho aDBaofflmaa^^M-r a ltc 4 ©ma^te^is* 

*^-To El*. !6M®ten>R;>fcJg(595nin)£s ^IftiiJS/fo^^ LTC 4 i^]g(-logM)£^ 

to 

0 7 fcfc. LTC 4 CJ:S JHBJiajfil j£ tc *f f * -fb-^^a A © ffl fti*^lftPl§<D*SIII * m-? o 

lt& (%) «ttlH:Sl£«[*0'fb-&«?A©aiJffi (/iM) fc^to 
El 8 (is LTC 4 tcj;SSttiR¥tBffli«ffllia©«BJiart Ca t+ ?I^<D±#iU;:*r-t S<b^«- 

c Eg ^ £ n a * © -e & & v > o 

Hite^j l . * u =f=*-^ y T^fc «fc a cDNA ^ >r y — ©f^Si 

t hii&ffifflftt (PLACED «fc tK (J- Sambrook, E. F. Fritsch&T. Maniatis, 
Molecular Cloning Second edition, Cold Spring harbor Laboratory Press, 1989) 
$2m<DJ5mz£ *) mRNA *J*mUfco$e>Kl> :*dT-fe;i/D — poly(A)+RNA 

poly(A)+RNA <fc 0-3*" U [M. Maruyama and S. Sugano, Gene, 138: 

171-174 (1994)](Zct f5 cDNA ^ -f 7" 7 U — &f£fi& bfco Oligo-cap linker (IB#J 
#-5§ : 3) &J;£WJ =3 dT 7"7-(^- (iE5»J#^ : 4) • W 

S, &&, 41: 197-201 (1996). Y. Suzuki etal., Gene, 200: 

149-156 (1997)]OiBf&lw LfetfoT BAP (Bacterial Alkaline Phosphatase) M 
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TAP (Tobacco Acid Phosphatase) RNA -5- -f 7— >a ^— $1 cDNA 

®^fcRNAOWi**ffofco &WT% 5' (i£^J#^: 5 ) h 3' (i55Wf : 6) 
CD PCR 7*7 -f PCR (polymerase chain react ion )(c J: D 2 2^11 cDNA 

Sfil WmVfzo tf^T*. Dralll t?«J»fbfe^^^— PME18SFL3 (GenBank 
AB009864, Expression vector) lz cDNA <D 7a |p]t4 ^ °— — >?*U cDNA 

If A cDNA V << Xifi l'kbWFO^o->4l*^fc^ cDNA <D 5' $i£ £ 3'$Si<DJMS 
Ig^ij^ DNA >T 7UM (Dye Terminator Cycle Sequencing FS Ready 

Reaction Kit, dRhodamine Terminator Cycle Sequencing FS Ready Reaction Kit 
£ fc tt BigDye Terminator Cycle Sequencing FS Ready Reaction Kit, PE 
Biosystems ttM) T=a7;H:tS£-5t^-^>^>^Si6^ DNA — 

>r>y— (ABI PRISM 377, PE Biosystems *t»0 "C DNA J&S12?'J£8?#r Lfco 

s'-^ie^jo^-t-^t© atg =i vyfrtb^wiztiz&fey $ ;mmmz-D 

^ T> tfjft . >;^S©14tSf i7*D A rpsoRTj fcfflv^ 

K bTl^qJIifetS^iav^ n — tfT? S 3« 5' -SjBiE^J^— ^ (one 

pass sequencing) £>£>ATGprl [A. A. Salamov, T. Nishikawa, M. B. Swindells, 
Bio informatics, 14: 384-390 (1998); http://www.hri.co. jp/atgpr/] <D g^ffi 
#0.7JiU:t?* v^*±;Ha^J (PSORT -Tr^Mfr) ££f*k 5' -SgE#l^— * T- 

<D ORF & CO^SS'J L o 

HS60IJ3. PSEC0146 cDiB^iJ&H^ 
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fm.m2-em$i\stz>7u-y\z-D\^x. ±& cdna (omsmm. &mzw.fe7* 

( 1 ) LicorDNA Sffil^fc cDNA»AW*ifi5fci!Ba»£©D — K 

(Licor ^>+*-- (rPfcttlK^) ©7=a7;i/CttotS/- * 
>->>^SJfo^ Licor $/— T?DNASMB*J&#lffbfc) > 

(2) AT2 Y^>X^J>mMmft&.fe*m^fz Primer Island <t S^X^ 
, y jc — >r > ^ [S. E. Devine and J. D. Boeke, Nucleic Acids Res., 22: 
3765-3772, (19,94)1 (PE Biosystems #M<D*V hfc7 = a7;K:lfctf"5t> 
u — >&m.W&. PE Biosystems *±M<E> DNA S/— -5r >^>^K*T^— i^^C 
^ oT . > _^ > o /> y S ^ bs ABI PRISM 377T DNAlgSie^J^^*fUfc) 

577^ t— ^7* — ^>?"(#** A-^E&DNA r^>T ^— £fct><^ PEBiosystems 
*±^CD DNA ^> — T > > v-a TVl/fcUSE o T is—fr > i> > ^Jfo ABI 

PRISM 377 -e DNA tg£5L$l £/5¥#t b ) 

Cint>CDiS?l]{-^V^T.ATGpr t PSORT £ J; 2>M%r3o «fc IF GenBank ^> SwissProt 

tz^r-r s blast »«f *ff o fco a a, ^ d - > jb« n-** t: >> m-^mm & *» 

nfc£gcDNA<D-ofc.PSEC0146 ^^o*{tfeoPSEC0146 cD^»ie^'J £IE?'J#^ : 
lie, 3CDJM^IE^Ji3<toT=3-h*^n2 > ^r5.y^IB?'J$:iE^JS^ : 2C3B 

HlfiB^J 4 . COS *fflfl&tc J; £ LTC 4 %m&<D%im.t LTC 4 £<D*§£riH^ 

WTtDliiaot PSEC0146 - Kf5^>^^f© LTC„ §:^*rS£fc£fi£ 
^b£o Sfiffl cDNA #3- KtS^>/^fi&«S*t5fe»C, M^cDNA 
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£t hmmm&<Dpoly(h)t RNA (Clontech*±) £tSS t It RT-PCR lz J: 

b rt-pcr >r x'-coigsia^J^. nmm 3 b fcj&su^j'tf 

#B£*>hlCES:£bfco 

RT-PCR C IB5W^§ : 7 ft S * U =f * * U ^ h'$7t-7-h*r7 

ie*Wf : 8 Tf^nS* 'J J? f '1^-^77^ 7 

-hLTffl^fc (^ft^ftOD 5'5fci*fc:fcfc Xbal site #tt*JQ b T & £ ) « RT-PCR 
ttPyrobest DNA polymerase 5% DMS0##TT- 98 °C (10 #) 

/58 °C (30 S>) /72 °C (2 ®"9->f 34 0# 0 iSbfco <€<D*£JHx 

1 . 0 kbp CD DNA Hrtt-tfltMB * ft • d <£>H3t # £ Xbal T-^Ht b fe^> pEF-BOS plasmid 

(Mizushima, S. and Nagata, S. (1990) Nucleic Acids Res., 18, 5322) 
v >T * n — ^ > ^ b feo f# £ ft ^ n — > <Z)*B££8I fcfc VT^^y * — ^ * — * 
— 8sfc«fc £ ABI377 DNA Sequencer (Applied Biosystems *t) Seffi^TflWr bfco 

iE^y&^ttClfc^StS^nfco K£ pEF-BOS-PSEC0146 ii bfco 

mm^mmy^'Aznz cos-i 2xio 6 ^BBST-«Sbt 36 mmtzmm. sou 

g <D pEF-B0S-PSEC0146 £fci± pEF-BOS (^^* — ) * FuGENE6 (Boeringer 
Mannheim *±) Zm^TMfc^mA Ufeo jUS^Afg. 36B#ra*&*bfc«IJIS*HI 
1R> i5fc#@L 20 mM Tris.HCl (pH7.4) , 5 mM EDTA, izmm bT^ U hn>Ct* 
t^iNXlfeo j@5Sifr^.50 mM HEPES (pH7.4) , 40 mM MgCl 2 , 1 mM EGTA, 

mmfr sue iz phi- ltc 4 (m-it^m^a) zmmmm. o.5~i4xio- 9 m 

XolztiuZ.^ 50 mM HEPES (pH7.4) , 40 mM MgCL., 1 mM EGTA, 5 mM L-Serine, 10 
mM Borate, 2 mM L-Cystein, 2 mM L-Glycine, h & 2> : &WL 250// 1 ^T'^iS 1 
> + i^-y3> U-b^-^^-tt^7^7^ — KHSJJRbfco 

>^-7?Klj^^e'&«**J^bfco-*^t-s B&«E©t£lfcC8»»j£ 2/zM 
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©LTC 4 (CAYMAN tt) £j!)0;t S Z. jmmfr^<D#$f&$}&'&9.*M%.\^tco 
<£>*£H> [ 3 H]- LTC 4 (i pEF-B0S-PSEC0146 £jtte^#A bfc COS-1 *Bj|&<Z)flB!I£-fc: 
fSflftlcSgilr -T 5 d i: ftftfr-otzo pEF-B0S-PSEC0146 ^jUk^A bfc COS-1 $01 

BatDMia^^^PH]- ltc 4 o^^e^^^ga^niffi^^Ei i t^bfeo £fc> «r<£> 

M^CD Scatchard ^CD^m ^111213 ^Lfeo Scatchard (D&mfr ^ pEF- 
BOS-PSEC0146 bfc COS-1 ^BBS©flrai^C^-r £ LTC 4 ©^-£<E>8?&i^ 

f&tt Kd=2.20 nM T^ §;M£^& Bmax=10. 4 pmol/mg protein T&o/io —2k ^ 

^jg-e^Abfe cos-i moMa^-eii^^^^-fiia^^n'&^o 

fee 

LTC 4 &z^gi^4£^oS^<fcT*$>5:L £#fit^;*ftfco * J 
LTC 4 g^ffcT-S5fii£&bfcrSfflJi&£ffl^ £ d i:-el50«)T^^^*J j;^tn;^©x 

mmm 5 . hek293-ebna mmz & -5 ltc 4 &&i&<Dft,m£ ltc 4 t ism ca-it 

96well Black/clear bottom plate, collagen type I coated (BECTON DICKINSON 
ttSOfc HEK293-EBNA 1 £ ac;i/&£ 0 2. 5xl0 4 ijifflfi£-£f#ff bT 24 I^P^tg* 

1 <5*.JV$>tzK) 40 ng (£> pEF-B0S-PSEC0146 i; £: fct pEF-BOS — ) £ 

FuGENE6 (Boeringer Mannheim *±) ^Titfc^#A bfco illS^ #A 2 4 B# 
F^&> t§tfe£J^U 4>aM Fluo-3,AM(Molecular Probe -ttffiO. 0.004% pluronic 
acid 10%FBS DMEM £ 1 ^ oi f- *) 100 //l ^iO U 37°C-e 1 tifffl 

J >^i^— i/a >bfeo'f >^a^-ya>l>lK 20mM HEPES &£*f Hanks 
BSS(GIBC0 ti)t*4»bt, 1 <5^Jl$>tz K) 100^1 <£> 20mM HEPES £^tf 
Hanks BSS ^ttlto «F*1 Ca ++ ^O^b(i FLIPR (Moleucular Device *±§!0 

^ffl^-c^^tz^bfco t#*>*>. mzsam io^t ltc 4 &*»«£ 2xio- 6 
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m <=> ixio" iz m iztt&xo izMfiu u> mm. 5owm&iv>ztiz. t**>izi 
^t±6#r j:ci3t»ji$»£ufe. p ef-bos-psecoi46 saemufe«ifi 

tfiJR^BI 3 izns Ufco ID 3 tt % P EF-B0S-PSEC0146 ^ICTAUcWW 

r Ufe*»©^*S«pEF-B0S-PSEC0146 £5tfc^#A LTC 4 C <fc 5 flIJBrt 
Ca^WftO&fbfcio^-r Logistic HHRifcfc: £ 0 ffl»$c#{4£8£#r Lfco ^<D^m> 
LTC 4 <DEC50 = 3.46 nM^5u»frofeo £ LTD 4 C «fc S C a 

♦♦mfiCDSS-ftiKsoVN-r Logistic ®'J§&lc «t 0 ffl*flc#tt£#*f bfcjg^ LTD 4 <D 
EC50=3.6&flT?*Sifc***>frofc. ISJLfc©J:-3fc. *LTC,5*i»-e»fI«i*b 
fciTOtt LTC 4 *S ±15 LTD 4 iZEifo ltffli«c#WtIW Ca H «]|E©*flS*il**" 

t^r LTc.^^TStt^faT^-B-s-fb^^aiiR-r^^^icfco-c. ^^"-^ 

HJK0I6. LTC 4 S«f*S^3BCH'OffllJ!a<Z)1lt« 

t h LTC 4 Z>fe&<Dm,m.'<? ? — £ UT pEF-BOS-dhfr- 

PSEC0146 fcJB^fco 10cm S't-H: CH0-dhfr(-)£fc£ lxl0 6 *MT- aMEM 
ft) «f*ftffl^Tll«b 1 a«i», 8//g CO pEF-BOS-dhfr-PSEC0146 FuGENE6 
(Boeringer Mannheim ttSS) ^ffi^TiifSd^A U£o 24 KfH^ JIIe^AL 
fc«II!S£lIlJKU a MEM Jgilb/100 nM Methotrexate (fD#W£tt 

£D tSaBStN ©pgjJ&S^UT 10cm i'A' — UC*t#iSL/fco 2SSIS&t:ttJ?SL/fc=i 
D^-S»J(C^# U LTC 4 g^ffc2c5£%31 CHO IBSt Lfco 

LTC 4 i:O^IISftOfc«i>tw LTC 4 S£<*£3£*S8I CHO MMZ%»^ mtii*®^ 
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20 mM Tris.HCl (pH7.4) , 5 mM EDTA izfSm Ut* U hoXzm^ 
it>fXlto jgaS'C^s 50 mM HEPES (pH7.4) , 40 mM MgCl 2 , 1 mM EGTA, lz 

»k»u z.ti&mmfr£\sfco mmm* hm^mztmrnfr isug izmv-c 

Scatchard (D&^1* h , LTC 4 g^^^ISS CHO nM<DmwmzM'? £ LTC 4 
<D^-&<£>8¥g8^£fcki:Kd=2.65 nM-e> g**g"a& Bmax=6 pmol/mg protein 

^fflflSft Ca ++ itJ^£>^fl:tf>$!l^<E>fc#>Cs 96well Black/clear bottom plate 
(BECTON DICKINSON LTC 4 g5g<fc£5£$8^ CHO 1 D 2 x 10 

4 $BI&T*f£iSUT 24B$F*at&#^ *&ife£Ji§^U 4/zM Fluo-3,AM(Molecular Probe 
*tS£K 0. 004% pluronic acid. 1%FBS N 20mMHEPES. 2. 5mM probenecid Hanks 

^3«t^LTD 4 c ct zmmft ca"mm.<Dmt&nMm 5 ^nu^mcr flipr &m\>-c 

Mfe bfco LTC 4 £S#:gc5£$BS CHO LTC 4 £ LTD 4 J: 5$fflfl&ft Ca^ilJg 

OlftCout Logistic IeI®&£«fc&ffl*flc#t4£#*Tbfco t(Dlfcm. LTC 4 
CDEC50=0.44 nMs LTD 4 <D EC50=0.59 nM Tfe £ CI hi$X>i?r> to 
^±©£"5^ ^LTC 4 S:^^^CH0 WtwiJ^T*. COS HEK293 

-EBHAaejiat3-afl«j{c^3B$-&fc^#i:iRi»K:. ltc 4 izm^mm^m^. LTC 4 

&m.fttf*Mffilsfco t h ^S^jSe^oro-^ttt cDNAHfttf- (IE#J# 
-5f : l<Dff§ 947#gfr£>fg 1626 #B) £fflt>fco t r tf)«-IKStb#<Z> polyA+RNA 
(2 /zg) S7D->Mt^>7^> (Clontech ftSS) \i7u — -7Q»\<i 7V y 
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£,3 >i± 50X $;i/A7; b\ 5x SSPE. 10 x Denhardt' s 2% SDS> 

ioo /LLg/mi^v-^rm^mk^tsmm^X", 42°c (220^) m-^r^o 

U>«U g^t3 0.2xSSC. 0.1%.SDS£^tf?&i«2[I] (65°C. 20#) 

t kds-ks ffi^ Ba^N si> khbl ms&> 

ffir&mu mm. mm, 'Mn> *«* »j 

sdUx tzo^Ty— "y>#*f&fTofc£;L3s H4(c^-r .t^iz^j 

5kb © «RNA tfifrMU JfcM> JttML 5fc*BJfiiaifitf*. BJWCSK tfttb^tifco HBU If 

■k mums mm. mm. u ja±©£fc 

7" u;u=3r— iEtf^OH-^tf'P&^tl&o 



HJIS^I 8 . ^M^m^^tf 5th LTC 4 gSffccatfc^SB^*!? 

PCRCtefc hcD'kfll^M: tefrM. iE't^N fc'fr^ IbfllR. BMs 'l> 

^#B8> <I>M) ft*©— *«cDHA (BioChairrttSO ^ilMtbT. IE^J#^ : 9 

•c^^nat y ^ - h S7 * - 7— ^— tits ie#i# 

: 1 0«n5^ 'J 3? ^ l/tf 'J v-^ffl^feo PCRliT 

aq DNA polymerase £ffl^5% DMS0#«TT-94 °C (308>) /50 °C 

(30#) /72 °C (1#) CDIt-f ^;1/£30[h1*§DML£:o £fc. l*JglMfl*P t bT& 
_tHE<Dt K7)=&gPte©cDNAS^^ t Its Human G3PDH Control Amplimer Set (C 
lontech*±SD £fflv^t. PIIM*©PCR£^fco SUBjU^ttlXr^rp — 
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ft&Wm. iESt hmffi&WmfcfflM (CloneticsttSD ^e>IS0GEN (B*^-> 
ttM) £ffl<^Ttotal RNA^MMUfco #*fflI!Sfi#©total RNA 5 >ug£DNase (N 
ippon GeneftM) £ffl^37 "CT 1 5 ^SJiB^*fc« DNaseOT Lfctotal RNA£* 
_^-7^7iJ7h77-X KS/^A (RT-PCRffl) (GIBCOttR) «CT 

cDNASEiftufco ^(DcHM^mmtiyX±mtmmi^xpcmn-otio znm^* 

H5t:^tfe. LTC 4 S^<*:"©lfij450bp©«Ma^ftia:&'li^N fe'^M> fefc* 

SAQXT^CT lMIUfco Jl«l£IR?K 150 x g T 5 #^l>*flS&> .it 
Hunk's Balanced Solt Solution <HBSS)C«8»L/fco -^$^1© Ficoll 
-Paque(Pharmacia*±)l;iitJf U 400 x g T" 30 ^iS^ftlSStf o ^HS&# 
*&J*Hfl\ ttS^^fi«h UT^Slb^o CD16v-< i'ntf- 

& N IS0GEN(B*^— >tt«D£fflV^ total RNA ^llbfeo^lfi^ total 
RNA 5 //g £ DNase (Nippon Gene ttffii) 37 °CT" 1 5#SJ&<*-&£° DNase 

mm^tz total RNA ^X-^-^^ iJ7h 77-^ Mh7> KS/X^A 
(RT-PCRffl) (GIBCOttSSi) KIT cDNA&tfcbfco 
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LTC 4 g§tt©IB3E#^tt.±gBJfo3&H#© cDNA &mmt: bT^SS^J 8 fcpl— <D 
PCR HMfrSfTo fe 0 LTC 4 ££.#©81 450bp Oii«0^H:ffi»A A, B £ & C 

^- LTl^ £ £ £ ^^^^ iX^o 

mmm 1 o . tb LTc 4 s^#^fc^©^fe#©te®£>*£^ 

v v?:n— Z/3 WW 7V y GeneBridge 4 panel (Sanger Center)*5<fc 

Xf G3 panel (Stanford Unversity) (Research Genetics *± HO SiS(-N iE^J# 
1 1 tS$nS* 'J ^7 ^ H4 7 * - «7 — K7"7>fT- tVX. fife. 

iB#J#-^ : 1 2t^n5^U37^ l/tf h'S'i^'-^^'fT- £: b"t PCR 
£*Tofco PCR l± Pyrobest DNA polymerase (^?i^*±) 5% DMS0#£T-r 

98 °C (10#) /58 °C (30#) /72 °C (2 #) 34 IsHft D^gbfco 

tfcTLT LTC 4 §^#:(3^^^^^ 600 bp (7) DNA »rJt<E>ig 

http : //www. genome . w i . mi t . edik 43 J: Xf http : //www-shgc . Stanford . edu/RH/ inde 
x.html KTJB*?.Lfco ^OliSJPk ^LTC 4 ^^5tfe^{±^P^V-A 13ql4©^ 
fe<*:^-ij-f7)D13S153( GeneBridge 4)fc SHGC-12474 (G3) tz^fciSfr o fco CI 
com&miLW.&T' r t-'— |*Ottjai:(7)'; ^ (Kimura,K., et al.(1999) Hu 

man Molecular Genetics 8, 1487-1490) #^£ftTl>5o ^©ftfiMB 
(iB«ai&^^# _ eii<K^<7)^*«SS^nTl^(Kalachikov s S. , et al.. 

(1997) Genomics 42, 369-377) 0 ;£ LTC 4 S£tt&fe^££#^2©#!J££:ffl 
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m-r zit-svoco 7, z u — ^ > ? 
nmm 6 -cams u & ltc 4 gg^jt&ss cho mv&onmft&m^x ltc 4 o^ 

&ISg?-Sr5f4*JB«fc:!Kffi<b^«&©** 'J-->^^fT-^^o UPgfcfcfc, ltc 4 
3&ifc&^363K CHO ijfflB&cDflflili^ 15/xg £^t? 50mMHEPES(pH7.4), 40mMMgCl 2 , 
1 mM EGTA, 5 mM L-Serine, 10 mM Borate, 2 mM L-Cystein, 2 mM L-Glycine, 

i>zte&mmiz--fe^m.(Dmffiit&y}t o.5xio- 9 M<Dra-LTc 4 £*»u mm.-c 

a Ti^r£t4£$J5£bfco £fc. nWt3M&©|^l;:;^TM*S4b 

#^S^*S-&*i:bTfifcS*tSti^«iJ^Lfco C<7>£o&3M^T% IC50 # 10,czM&(. 
TCDit-SVoh UT. N-(3,4-dimethyl-5-isoxazolyl)-6-(l-propyl-lH- 
benzimidazol-2-yl)-l-naphthalenesulfonamide (fb-S^A) tP^Vf btiZo ZL<0 
it&m* LTC 4 ^<fch LTC 4 CD^£ffl*^ffjt;iPfiSU ^<D IC50 fck 1.2>tzM 

S£jil0»J 1 

'H NMRfcfcrtgMg^i: LTt- h^p<^;i/^v> (5 ; O.OOppm) £ffl^fco 
Mjt^Jl-i 2-(2-^-7^;i/)^>X-Y 5. ;u 

i&ittT-lsy (40ml) t3 7 i-v>vT^ > 2.335g §J)0X.s $ £ lc Z-Uit± 
7 4.105g SJUP^T^iBKiT— Hfe«#Ufc«i$«l&S*UsJStfeH#6.391g 

dcOTtelC l,3-^^^-;b-2— T 5: *V 'J yy > 40ml ^m±X 170°CT*-Bfem# 
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**3.514g(67X)*»£nfco 
GC MS; 244(M + ) 

MM#!ll-2 2-(2-t 7f k;k>X< 5 

m&M 1-1 izxmZtltz 2-(2-±7^-;b)^>X^ 5. *V— ;i/ 1.486g £ N,N- 
y^f;i/*M7^ K 20ml tc:?g8¥U 60%7K^ib^- h 'J £A 300mg &mZ-fco 15 
3 i>ftrDK;i/ 0.72ml &m?L, 1 B#IS*#bfco *ffiT, 

> ; 1 : l-^Dn.^AO*) Ct^H-JIJBtSilifii*® 2-(2-^7^ 

;i/)-l-Xnf;i/^>X-r 5. P*J—)Vtfi 1.195g(77%)f#^nfco 

»H NMR( 90MHz, CDC1 3 ); 0.85(t, 3H), 1.74-1.99(m, 2H), 4.18-4.35(m, 2H), 

7.25-8.21(m, 11H) 

GC MS; 286 (M + ) 

mm.Ml-3 N-(3,4-^ ^ V ^ify 'J ^ )-6-( l-Xa £*V— 

mm.m i - 2 T*f#<b*i£ 2-(2-t7fjn-i-7D ^;u^>x^ ^ *v-;i/ 

1.601g £*dd*;ua 4ml fc:ig#U ^SKIT* D p«t&(1.2ml)* d n*^A 
S»(2il)SiTtfe. iTi, 2B$iaiin*&$S8tU ifttf-f SfcEffciSA^tJB (* 
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Sfcbfco J&iS?^ **ism<b*) > 10ml £fin;L. £6C30-#ISia3&amufc. Sfc 

m«*s fiam^JfiTiccT^ufc^ sfc&v At tab* «eTx, 

ffl£j&^£ 2.703gf#;fco 

^A^n^ h 7 (^nDt^A-^^y- ;b ; 100 : 1—10 : 1) lz~Cfrffl. 

(3,4-y^^;i/-5-^ V^r-tf-V 'JjW-6-(l-7D 5. — ;i/-2— T ^ 7 * 

P>^;i/^>^^ K221mg(12%)^#^n^o 

l HNMR(400MHz, DMSO-de); 0.72(t, 3H), 1.72(q, 2H), 4.42(t, 2H), 7.29-7. 38(m, 
2H), 7.74-7. 79(m, 3H), 8.14(q, 1H), 8.24(q, 1H), 8.48(d, 1H>, 8.60(d, 1H), 
8.76(d, 1H) 
FAB MS; 461(M + +1) 

mmm 1 2 . ltc 4 ggftsseism cho tam&m ^tz ltc 4 iz j; smp^ ca^jg© 

^iW 6t^lbt LTC 4 g&tt£j£$gm CHO iSfflfla^ 96well Black/clear 
bottom plate Cc 1 «*:n;i,&fcD 2 x 10"«T^tlILT 24 t£tfe£ 
J*HSU 4^M Fluo-3,AM(Molecular Probelil), 0.004% pluronic acid. 1%FBS, 
20mM HEPES. 2.5mM probenecid £^tr Hanks BSS & 1 ^ ^;i/$)/r 0 lOOul 
U 37°CT" 1 BSF^-f >^ri^-i/3>bfco — ^iRJS^*l<b^©»/ra5^ 
tz. lnM LTC 4 &mto U ftHflgft Ca^JgcD^ft&II^J 6 iilsJ^^T FLIPR & 
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CHO MM(D LTC 4 [z <fc 3«F*I Ca ++ ^]£©±#£ffl«^#ftl^$J-r i> - 
LTC 4 ^i*:0DT>^-3-X ht$)5^J:»ofeo ^<D IC50 2.3>aM Tfe o 

a ±# *> ffl S#c##J £ b £ o 

1 3 . LTC 4 %L&fc%M CHO 3fflflS<D LTC 4 £ J: S*fflJM!;i£: £ LTC 4 > * 

8jam^T *"'J:*J— *~*h 7 V — A7 (Neuroprobe ttM) £ 10 # 

g/m^^D^^fV (jliT^^V^ft) /PBSICT 4°CT'-MIlfco 96 
blind »7 * (Neuroprobe *±M) <DTJ1£ 0—1 /zM © LTC 4 
7>f7D^^>®Ibfe71/-A7>f;^-4t7 r b. LTC 4 ^-frlggl CHO 
Mmt^??— #A CHO TO £ a MEM 1% BSA 7?!B!»«* 

2xl0 5 iMT-^V>M-±Ji£*rab&o 37 °C CO^ ^i'*— KIT 4 B#IS 
7 I/ — A7-fH-S^^;- ;utctH^U. Diff-Quikffefe*y h (S 

mMMs ~7\s — h U — *?~ — (Molecular Devices tt) "e 595 nm <£>l®ft 
JKSM^Ufeo. ^<D*gJII£EI6C^bfco LTC 4 gg:<*:#gm CHO mU\± LTC 4 C «fc D 
7 ^ ;i/^-TI^i:Mt 5u i:«$tlfc 0 TO^fciu 3 nM ilJg© LTC 4 
tz M b T jgj^fStt 1 & 0 . £ <b iz tt^rSt* £ ft £ t v ^ o 

Dl/mnmtte. £ b tc o * LTC 4 S£#ttfflflaifi;£ rStS ^tttl^ 
ifctffltKSftfco ±H2«51^{-*5^-C, ±«fc:-5£«JK©^il&01 1 1T*I 
^bfefb^ASiSflDU TMiz 3nMLTC 4 £^2JQbT»3S^7St4£$J£b£:o 
*©J|g«ftE7 C^bfco «rO'fb^{iffl«^#^t- LTC 4 t:J:S«Bflaat^*«i#J 
tSCt^fro/zo I«u>f3 h U^>^$f^^ J ?>$?4 3 ^t (Spada, C. S., 
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etal. J. Leukoc. Biol. (1994) 55, 183-19U Folco, F., etal. Novel Inhibitor 
of Leukotrienes (1999) 83-100, Birkhauser Verlag, Basel) . %.fz. Jfil^f*l& 
Mm (Kanayasu, T. etal. Biochem. Biophys. Res. Commun. (1989) 159, 572-578) 

§{*i±»R3au tfrTpj&&xv<ikmft&fflmz$£m.\sX\,^2>z.£.frt>. z\n^(om 

im&M £ w ffl ? & h iz x z trtife^ m & m -r £ t # £ n z> 0 
mmmi 4. mwim^mmmm.(DLic i izx^mm^c^mm.<D±^huc t ^w. 
nnm8-e* ltc 4 gL&&<D&m&mmvfc}i hmmmw-mmmm* 96*eii 

Black/clear bottom plate lz t^^fr&feK) 4 x 10 4 ^BflST-f#«UT 24 mm*& 
mv. nM&$iW&. SmBMtgife (Clonetics hW.Wk\^. £ 48 BSF^Jg* 
bfco ^*fe£J^l^ 4//M Fluo-3,AM(Molecular Probe *±HO> 0.004% pluronic 
acid, 1%FBS. 20mM HEPES. 2.5mM probenecid Hanks BSS £ 1 

0 100^1 iBflDU 37°CT* 1B3P^ >*^— >3>bfco LTC 4 £S*ffl8aF*l Ca t+ 

mm.n&ittenmms hm&mzt flipr &fflt>TiJteb*:o o, io- 6 ~io- 9 m^o 
(D±.mzmm-rz>^ tftmmz n r^ 0 ±mmi^iz^^x, -^.mmconmm 1 

1 T*IS l fclb^ll A J f; lit ^ •) ^ f + > ^ ^ ^ p * ~f ^ 5 
Nifedipine (?i-^isttm) T? 5 ^Hu^UIS: U LTC 4 lz <fc €»^i6M¥ti®5« 

Ca"itjg<£>^b£$j£U£o ^cd^^E18(3^L^o Z<D<t&m*m 

ft^^jic ltc 4 £ ^mmm^mmmm^mm^ ca.**mm<D±^^mm-r % 
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jgd-r^ <*D^ntl^ (Bolton, T. B. , et al. Physiol. Rev. (1979) 59, 

606-718) o Nifedipine teMm¥-mf&CDffl%&fo^CD Ca^mA^ffliftJ-T 5 C tlz 

&bfan&&M£^xmbm^Mifoj±&mm£i,xmm£ti-c^2> (silver, p. 

J., Calcium Bolckers. Mechanisms of Action and Clincal Applications. (1982) 
37, Urban & Schwarzenberg, Baltimore) 0 ^l^ldx ±SS<D$]^I?W;: 
Nifedipine iiTOl*lCa ++ m^±#^«]$iibfco Hi±<DZii^^, *LTC 4 ^g#: 

mSW.l 5. ^LT^SSFfrke^O^D— * 
E^IS^l T'^bfc PSEC0146 SH5^IB?!Itif$B2P ^^if-T > UfeiH^J#^-: 1 3 

: 1 6tr^^n^^- 'J * U*-^ KOiS^t)^^fflV^T PCR ^idj: oT 
cDNA*3tf9bfco PCR ISOTISSUE (B*^->tt») CTBtft- 

A DNA &m%l£. UT Pyrobest DNA polymerase 5% DMSO ^ffi 

TT-98°C (10#) /50°C (30 #) /72 °C (2 #) (DVJ 34 Hilt 0 iEb 

£ Q ^<D*£IH. ^-ti^ti^J l.OkbpiJctt^O.BkBpcDDNA^TM-^ilig^nfeo ^© 
BBrtf-fc pCR-blunt (Invitrogen *±SO fc^o — :=.>£fU m<btifz?u — >(Di& 
mmm^i^^yt^r^^—^^ — ^—mz^Ki ABI377DNA Sequencer £ffl^T8?*T 
Ltzo mffif&m&^^STj ^UTR§'?> ofctt[SiB9U4iS5y*^ : 1 
bfeo |H]iS^J« 1038 IMSCD^- — y> V— 7 J l/-ASfiF-3tl>So ^"-r 

> u-^-f b— A^^^^ij^n^T = y^ia^j (345 £iE?y# 

^ : 18C^lfc. :©7^ t > LTC 4 %:^fc<D T^J mEffl t 77. 7% 
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nMM 16. 5f h LTC 4 S$i«tfi?© * D — — > ^ 

I2^J#-^ 1 T-^ b£: PSEC0146 atte^PKyJfcffl^fc Genbank l^ttf £ BLAST (Basic 
local alignment search tool) [S. F. Altschul et al., J. Mol. Biol., 215, 
403-410 (1990)Mm£ff ^tc&m, T >7 -t v *s a AI178926 <D5> v 

cDNA ffi^ECD EST( Express ion Sequence Tags)#i6l^ 3 T— t y h bfco CI© 
AI178926 (DWmmmZ^ v b WC i &&fcMfc^<D—&<n%& t i&^^Xl)ZZ£ 

^7 t _7_K77'f7-i:U Sfc. PSEC1046 ©itfc^IE^I 
ip^^if-T > bfclE^J*-^ : 2 Ot^^ixSt U * h'*^^^ 
^v-hUTPCRStliot cDNA b fc o PCR fc£ ^ y r Iff Ml cDNA (Clontech 

*fc®0 ^Sfcttx PyrobestDNA polymerase £fflt^ 5%DMS0 #4Tt 98 °C (10 
#) /55°C (30 H>) /72°C (2 34 |a]Jg 0 ig b£o *<DieSs 

J&1.3 kbpcDDNAt^WigilS^ftfco d^ErM"* pCR-blunt £^ o— ->^U 
^tlfc^D — ><Dt&&m&U±i/ : r*5-is<!7— — t) ABI377 DNA 

Sequencer &m^XMtit b£o l8£j&»fc.£ofc^MB#JSE#l#-^ : 2 l C^b 
fco ITOaifcJ: 930 J^S©^-— y> U— 7=4 >^ U— ASftoTV^S. ^> 
> y 7l/ _ A ^f ) ^ i ^57^ y^IB$*J(309 T5. y«) : 
2 2 tz^bfco -07 ~ y^iB^'Jiifc h LTC^Stt©^ y'&ffiaji: 72.6%©1S 
|5H4<£^bTUfc 0 

HJfettl 17. ^ LTC 4 §Si*©$83Sfc LTC 4 fc©*g^Hifc:fcJ:tJ c LTC 4 . LTD 4 CJ: S 
i»F*lCa ++ iIjg©±# 

WT©H«lCJ:oTllJfiW 1 5T'fffc-/^ LTC 4 gS#DNA &zi - Kt5^>^ 
LTC 4 S^f*fS<4*«££. to cDNA tfj-Ft5^W^RSft 
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m£&Z1zlsb^ cDNA if75>f J A DNA bt PCR tiOUHIl/fc. 

pcr ic^^rv-r ^-ojfiatiajytts n«m 5Ttfc^bfcifiSE*j««**> 

XZr^sf-r—tVTm^fa (Ztl^tUD 5'*3gtZ(±XbaI site #ftfln £) o 

PCR fcfc Pyrobest DNA polymerase 5% DMSO^^TT' 98 °C (10 /55 °C 

(30^>) /72 °C (2#) <Dt^m34H110IUfco ^Oi^ fa 1.0 kbp 
ODNA»fit* s ±i'l®^nfco C©»r)t*XbaI-C«<bUfc^ pEF-BOS fcffil^T * o 
— - >^bfco CO^X ^ K£ pEF-BOS-^* LTC 4 g^<fci: bfco 
HJifi0>J4 fcl^feftfclT pEF-BOS-^* LTC 4 ^te£3tfc^#AbfcC0S-l*fflB&<E> 

mmfr*m%&is. jKH«"20^gt:*rb-c[ 3 H]-LTc 4 ©«g^«ftffofe o pef-bos- 

LTC 4 g^fc£3g<5^#AL£: C0S-1 McoMli^OE^]-^©^^^}^ 
©fifrfnffi^llJ&^JS £:l^«fc*l^fco Z.<D&£r(D Scatchard ##r<E>*£m 

pEF-BOS-^^ LTC 4 g5g#:£Sifc^#AU*: C0S-1 i&fflB&OJgtli^C^r-r S 
LTC 4 <D8¥8£5£ffctt Kd=2.89 nM T% g*£S£rtt Bmax=0.25 pmol/mg protein 

*fflB&f*3 Ca +t mJ^©^b©?»J^^II^J5 fc|!^fe{*fcT HEK293-EBNA ^BBS 
&ffl^T*Tofc 0 pEF-B0S-^# LTC 4 g^ifc£ite^*AU£HEK293HSBNA«© 
LTC 4 £ J: V LTD 4 lc «fc £> IHIlBrt Ca ++ ?tJS69 o V \T Logistic |sl»&t: J: 0 ffl fi 
tt#tt*l¥*ftfco ^<D*§UI. LTC 4 <D EC50=5.0 nM, LTD 4 CD EC50=3.3 nM 

W±CD«taCZ N #"7* LTC 4 §£imLTC 4 izS£^&*ni4&*$^ LTC 4 & <fc IF LTD 4 
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mmm is. ^ v h ltc 4 &&i$.<D&mtL ltc 4 s ltd 4 iz <t zmmft ca ++ ^jg®^ 
uTconmz x^xmmm 1 6fifc7 7 hLTc 4 §^DNA^=i-K-rs^> 

; t * ff © LTC 4 ^<fcr£t$ & fitl& U o Hite^iJ 1 6 T- f§ ^ y h LTC 4 ggffcii^ 
##A£*l£: pCR-blunt £ Xbal T*#HbbT^ v h LTC 4 g^teDNA £ pEF-BOS £ 
#Abfeo C077X^ K£ pEF-BOS-^ y h LTC 4 ^g#h Lfco 

*fflIISl*J Ca-«ft©«<b<3D«I^SfUl5«l 5 tPIIfe^tZT HEK293-EBNA 
Tfro feo pEF-BOS-^ y h LTC 4 S^^ilfe?iAlfc HEK293-EBNA *B1I1&© LTC 4 
&<fct>* LTD 4 lc J; Z>fflf!n!L\H Ca t+ ^0±^t30l>T Logistic Inl'B^lCt D fflSftc 
#tt*»*f'U*;o LTC 4 GDEC50 = 19 nM. LTD 4 <7) EC50=7.7 

£l±(D£o Id. LTC 4 g^tefci LTC 4 33 <fc Xf LTD 4 fclKJS UTffl*{ft#l$ 

o T LTC 4 SStfr*q«9Si$ ti fc^>^^Ihbt^5V^ii LTC 4 £ JEtfSFf 5 J&Kfe 

fee 

ttTzfemmtisX^mteit^&mfo-rzzti&xgZo ztz. *$6H8© ltc 4 
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1 . I2?U#*f : 2^ IS^JS-^- : 1 8. ^^WJ^ : 2 2 <D^?tliHzmm<D 
7$;ffi&#L £fcfc£iE?!J#^ : 2. IB^J#-^ : 1 8. jB&UWB&m^ : 2 

2. E*l#-f : U IE?iJ#^ : 1 7. *J J:Viil9a« : 2 1 ©V>-fftfrfc:E*© 
J&gIB?iJ DNA fc7h'J>5?x> hfc^^T-^W 7'J^Xt5 

4 .. ata&g 3 iz&m<o dna a^oTtfeKi^-r sj^ssteife^o 

7. &©X*I£^t?, mkit&VD&Uj Zi b U3:>C4S^i*:?Stt*««i"rStS 

a) P-f3h'Jx>C 4S$#OU*> b*©#£TT*HIf;£JS 1 £fcfcJ:2Ccia 

b) nf=J h Ui>C 4^ffcf£i4©'£fb£iPJj£-f &X*§ 

a) D-<=3h'Ji>C 4S^ I J*'> h*^#^TT"IS^il 1 *fcfct2*:ge 
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SEQUENCE LISTING 

<110> Yamanouchi Pharmaceutical Co. . Ltd. 
Helix Research Institute 

<120> Peptide Leukotrien Receptor 

<130> YH0022-PCT 

<140> 
<141> 

<150> JP 1999-259986 
<151> 1999-09-14 

<160> 24 

<170> Patent In Ver. 2. 1 

<210> 1 
<211> 2807 
<212> DMA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (264). . (1301) 
<400> 1 

aagttctcta agtttgaagc gtcagcttca accaaacaaa ttaatggcta ttctacattc 60 
aaaaatcagg aaatttaaat ttattatgaa atgtaatgca gcatgtagta aagacttaac 120 
cagtgtttta aaactcaact ttcaaagaaa agatagtatt gctccctgtt tcattaaaac 180 



ctagagagat gtaatcagta agcaagaagg aaaaagggaa attcacaaag taactttttg 240 
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tgtctgtttc tttttaaccc age atg gag aga aaa ttt atg tec ttg caa cca 293 

Met Glu Arg Lys Phe Met Ser Leu Gin Pro 
1 5 10 

tec ate tec gta tea gaa atg gaa cca aat ggc acc ttc age aat aac 341 
Ser lie Ser Val Ser Glu Met Glu Pro Asn Gly Thr Phe Ser Asn Asn 
15 20 25 

aac age agg aac tgc aca att gaa aac ttc aag aga gaa ttt ttc cca 389 
Asn Ser Arg Asn Cys Thr lie Glu Asn Phe Lys Arg Glu Phe Phe Pro 
30 35 40 

att gta tat ctg ata ata ttt ttc tgg gga gtc ttg gga aat ggg ttg 437 
Me Val Tyr Leu lie lie Phe Phe Trp Gly Val Leu Gly Asn Gly Leu 
45 50 55 

tec ata tat gtt ttc ctg cag cct tat aag aag tec aca tct gtg aac 485 
Ser He Tyr Val Phe Leu Gin Pro Tyr Lys Lys Ser Thr Ser Val Asn 
60 65 70 

gtt ttc atg eta aat ctg gec att tea gat etc ctg ttc ata age acg 533 
Val Phe Met Leu Asn Leu Ala Me Ser Asp Leu Leu Phe Me Ser Thr 
75 80 85 90 

ctt ccc ttc agg get gac tat tat ctt aga ggc tec aat tgg ata ttt 581 
Leu Pro Phe Arg Ala Asp Tyr Tyr Leu Arg Gly Ser Asn Trp Me Phe 
95 100 105 

gga gac ctg gec tgc agg att atg tct tat tec ttg tat gtc aac atg 629 
Gly Asp Leu Ala Cys Arg Me Met Ser Tyr Ser Leu Tyr Val Asn Met 
110 115 120 



tac age agt att tat ttc ctg acc gtg ctg agt gtt gtg cgt ttc ctg 
Tyr Ser Ser Me Tyr Phe Leu Thr Val Leu Ser Val Val Arg Phe Leu 
125 130 135 



677 
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gca atg gtt cac ccc ttt egg ctt ctg cat gtc acc age ate agg agt 
Ala Met Val His Pro Phe Arg Leu Leu His Val Thr Ser Me Arg Ser 
140 145 150 

gee tgg ate etc tgt ggg ate ata tgg ate ctt ate atg get tec tea 
Ala Trp lie Leu Cys Gly lie lie Trp Me Leu Me Met Ala Ser Ser 
155 160 165 170 

ata atg etc ctg gac agt ggc tct gag cag aac ggc agt gtc aca tea 
I le Met Leu Leu Asp Ser Gly Ser Glu Gin Asn Gly Ser Val Thr Ser 
175 180 185 

tgc tta gag ctg aat etc tat aaa att get aag ctg cag acc atg aac 
Cys Leu Glu Leu Asn Leu Tyr Lys Me Ala Lys Leu Gin Thr Met Asn 
190 195 200 

tat att gee ttg gtg gtg ggc tgc ctg ctg cca ttt ttc aca etc age 
Tyr Me Ala Leu Val Val Gly Cys Leu Leu Pro Phe Phe Thr Leu Ser 
205 210 215 

ate tgt tat ctg ctg ate att egg gtt ctg tta aaa gtg gag gtc cca 
Me Cys Tyr Leu Leu Me Me Arg Val Leu Leu Lys Val Glu Val Pro 
220 225 230 

gaa teg ggg ctg egg gtt tct cac agg aag gca ctg acc acc ate ate 
Glu Ser Gly Leu Arg Val Ser His Arg Lys Ala Leu Thr Thr Me l ie 
235 240 245 250 

ate acc ttg ate ate ttc ttc ttg tgt ttc ctg ccc tat cac aca ctg 
I le Thr Leu Me Me Phe Phe Leu Cys Phe Leu Pro Tyr His Thr Leu 
255 260 265 

agg acc gtc cac ttg acg aca tgg aaa gtg ggt tta tgc aaa gac aga 
Arg Thr Val His Leu Thr Thr Trp Lys Val Gly Leu Cys Lys Asp Arg 
270 275 280 
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773 * 



821 



869 



917 



965 



1013 



1061 



1109 



WO 01/19986 



PCT/JP00/06265 



4/23 



ctg cat aaa get ttg gtt ate aca ctg gee ttg gca gca gee aat gec 1157 
Leu His Lys Ala Leu Val Me Thr Leu Ala Leu Ala Ala Ala Asn Ala 
285 290 295 

tgc ttc aat cct ctg etc tat tac ttt get ggg gag aat ttt aag gac 1205 
Cys Phe Asn Pro Leu Leu Tyr Tyr Phe Ala Gly Glu Asn Phe Lys Asp 
300 305 310 

aga eta aag tct gca etc aga aaa ggc cat cca cag aag gca aag aca 1253 
Arg Leu Lys Ser Ala Leu Arg Lys Gly His Pro Gin Lys Ala Lys Thr 
315 320 325 330 

aag tgt gtt ttc cct gtt agt gtg tgg ttg aga aag gaa aca aga gta 1301 
Lys Cys Val Phe Pro Val Ser Val Trp Leu Arg Lys Glu Thr Arg Val 
335 340 345 

taaggagctc ttagatgaga cctgttcttg tatccttgtg tccatcttca ttcactcata 1361 

gtctccaaat gactttgtat ttacatcact cccaacaaat gttgattctt aatatttagt 1421 

tgaccattac ttttgttaat aagacctact tcaaaaattt tattcagtgt attttcagtt 1481 



gttgagtctt aatgagggat acaggaggaa aaatccctac tagagtcctg tgggctgaaa 1541 
tatcagactg ggaaaaaatg caaagcacat tggatcctac ttttcttcag atattgaacc 1601 
agatctctgg cccatcaggc tttctaaatt cttcaaaaga gccacaactt ccccagcttc 1661 
tccagctccc ctgtcctctt caatcccttg agatatagca actaacgacg ctactggaag 1721 
ccccagagca gaaaagaagc acatcctaag attcagggaa agactaactg tgaaaaggaa 1781 
ggctgtccta taacaaagca gcatcaagtc ccaagtaagg acagtgagag aaaaggggga 1841 
gaaggattgg agcaaaagag aactggcaat aagtagggga aggaagaatt teattttgea 1901 
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ttgggagaga ggttctaaca cactgaaggc 
gggtattagg aaggacagga aaagtaggag 
aagaattgtg tatagaatgg aagggggatc 
agatgcaggt tagttgacct tgctgcagtt 
ccaaaaataa aagaggtgcc tctgaggatt 
agagggcaaa tagcaaaagt tgttgcactc 
tgagtaggga gatgctgcct tcccttttga 
gaggttcctt tctgtccatt gaaacaaggc 
ccattgtact gacaacaatt gaatgcagtc 
tacatttgtt gatcccattt gacattcaca 
agaaattgaa gcttagagaa attaagaagc 
ttaaaaatct ctgtgcagaa gtgttggctg 
ttccaggaag attggttgaa agtctgaata 
cctcctcact ctcacaagaa aaccaaaagt 
gtaaagggtg gaggtgatat ggcattctga 
ctaaac 



5/23 

aaccctattt ctactgtttc tctcttgcca 1961 
gaggatctgg ggcattgccc taggaaatga 2021 
atcaaggaca tgtatctcaa attttctttg 2081 
ctccttccca ttaattcatt gggatggaag 2141 
agggttgagc actcaaggga aagatggagt 2201 
ctgaaattct attaacattt ccgcagaaga 2261 
gatagtgtag aaaaacacta gatagtgtga 2321 
taaggatact accaactact atcaccatga 2381 
tccctgcagg gcagattatg ccaggcactt 2441 
ccaaagctct gagttccatt ttacagctga 2501 
ttgtttaagt ttacacagct agtaagagtt 2561 
ggtgctctcc ccaccactac ccttgtaaac 2621 
aaagctgtcc tttcctacca atttcctccc 2681 
ttctcttcag agttgttgac tcatagtaca 2741 
aagtagggag ggactaagtc agtcgtcata 2801 

2807 



<210> 2 
<211> 346 
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<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Glu Arg Lys Phe Met Ser Leu Gin Pro Ser Me Ser Val Ser Glu 
1 5 10 15 

Met Glu Pro Asn Gly Thr Phe Ser Asn Asn Asn Ser Arg Asn Cys Thr 
20 25 30 

Me Glu Asn Phe Lys Arg Glu Phe Phe Pro Me Val Tyr Leu Me Me 
35 40 45 

Phe Phe Trp Gly Val Leu Gly Asn Gly Leu Ser Me Tyr Val Phe Leu 
50 55 60 

Gin Pro Tyr Lys Lys Ser Thr Ser Val Asn Val Phe Met Leu Asn Leu 
65 70 75 80 

Ala Me Ser Asp Leu Leu Phe Me Ser Thr Leu Pro Phe Arg Ala Asp 
85 90 95 

Tyr Tyr Leu Arg Gly Ser Asn Trp Me Phe Gly Asp Leu Ala Cys Arg 
100 105 110 

Me Met Ser Tyr Ser Leu Tyr Val Asn Met Tyr Ser Ser lie Tyr Phe 
115 120 125 

Leu Thr Val Leu Ser Val Val Arg Phe Leu Ala Met Val His Pro Phe 
130 135 140 

Arg Leu Leu His Val Thr Ser Me Arg Ser Ala Trp Me Leu Cys Gly 
145 150 155 160 



Me Me Trp lie Leu He Met Ala Ser Ser Me Met Leu Leu Asp Ser 
165 170 175 
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Gly Ser Glu Gin Asn Gly Ser Val Thr Ser Cys Leu Glu Leu Asn Leu 
180 185 190 

Tyr Lys lie Ala Lys Leu Gin Thr Met Asn Tyr lie Ala Leu Val Val 
195 200 205 

Gly Cys Leu Leu Pro Phe Phe Thr Leu Ser Me Cys Tyr Leu Leu Me 
210 215 220 

lie Arg Val Leu Leu Lys Val Glu Val Pro Glu Ser Gly Leu Arg Val 
225 230 235 240 

Ser His Arg Lys Ala Leu Thr Thr Me lie Me Thr Leu lie Me Phe 
> 245 250 255 

Phe Leu Cys Phe Leu Pro Tyr His Thr Leu Arg Thr Val His Leu Thr 
260 265 270 

Thr Trp Lys Val Gly Leu Cys Lys Asp Arg Leu His Lys Ala Leu Val 
275 280 285 

Me Thr Leu Ala Leu Ala Ala Ala Asn Ala Cys Phe Asn Pro Leu Leu 
290 295 300 

Tyr Tyr Phe Ala Gly Glu Asn Phe Lys Asp Arg Leu Lys Ser Ala Leu 
305 310 315 2?-0 



Arg Lys Gly His Pro Gin Lys Ala Lys Thr Lys Cys Val Phe Pro Val 
325 330 335 



Ser Val Trp Leu Arg Lys Glu Thr Arg Val 
340 345 
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<210> 3 
<211> 30 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized oli go-cap linker sequence 

<400> 3 

agcaucgagu cggccuuguu ggccuacugg 

<210> 4 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceian artificially 
synthesized oli go (dT) primer sequence 

<400> 4 

gcggctgaag acggcctatg tggccttttt tttttttttt tt 

<210> 5 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceian artificially 
synthesized primer sequence 



<400> 5 
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agcatcgagt cggccttgtt g 21 



<210> 6 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 6 

gcggctgaag acggcctatg t 21 



<210> 7 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 7 

gggtctagaa tggagagaaa atttatgtcc ttgc 34 



<210> 8 
<21 1> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
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synthesized primer sequence 
<400> 8 

gggtctagac tattatactc ttgtttcctt tctcaaccac 



<210> 9 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceian artificially 
synthesized primer sequence 

<400> 9 

tggatcctct gtgggatcat atgg 



<210> 10 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 10 

aattctcccc agcaaagtaa tagag 

<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 11 

gttaaaagtg gaggtcccag aatcggggct 

<210> 12 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 12 

agaaagcctg atgggccaga gatctggttc 

<210> 13 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthes i zed pr imer sequence 

<400> 13 

cacaaagtaa ctttttgtgt ctgtttc 



<210> 14 
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<211> 23 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 14 

ttctccccag caaagtaata gag 

<210> 15 
<211> 24 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthes i zed pr imer sequence 

<400> 15 

tggatcctct gtgggatcat atgg 

<210> 16 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 16 

aacaggtctc atctaag 
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<210> 17 
<211> 1101 
<212> DNA 
<213> Sus scrofa 

<220> 

<221> CDS 

<222> (14) .. (1048) 

<400> 17 

tttttaattc age atg gag aga aaa ctt atg tec tta ctt cca tec ate 49 

Met Glu Arg Lys Leu Met Ser Leu Leu Pro Ser lie 

1 5 10 

tec eta tea gaa atg gaa ccc aat agt acc ttg ggc aat cac aat age 97 
Ser Leu Ser Glu Met Glu Pro Asn Ser Thr Leu Gly Asn His Asn Ser 
15 20 25 

aac agg age tgc acc aca gaa aac ttc aag aga gaa ttt tac ccc att 145 
Asn Arg Ser Cys Thr Thr Glu Asn Phe Lys Arg Glu Phe Tyr Pro I le 
30 35 40 

gtg tac eta gta ata ttt ate tgg gga gee ttg gga aat ggc ttt tct 193 
Val Tyr Leu Val lie Phe lie Trp Gly Ala Leu Gly Asn Gly Phe Ser 
45 50 55 60 

ata tat gtt ttc ctg aaa cct tat aag aag tec aca tea gtc aat gtt 241 
lie Tyr Val Phe Leu Lys Pro Tyr Lys Lys Ser Thr Ser Val Asn Val 
65 70 75 

ttc atg eta aat ctg gee att teg gat etc tta ttc aca ate aca ctg 289 
Phe Met Leu Asn Leu Ala lie Ser Asp Leu Leu Phe Thr lie Thr Leu 
80 85 90 
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ccc ttc agg gtt gac tat tac ctt aga ggc tec aac ygg ata ttt ggg 337 
Pro Phe Arg Val Asp Tyr Tyr Leu Arg Gly Ser Asn Xaa Me Phe Gly 
95 100 105 

gac aca cct tgc agg att atg tct tat tct atg tat gtc aac atg tac 385 
Asp Thr Pro Cys Arg I le Met Ser Tyr Ser Met Tyr Val Asn Met Tyr 
110 115 120 



age age att tat ttc ctg act gtg ctg agt gtt gtg cgt ttc ctg gca 
Ser Ser lie Tyr Phe Leu Thr Val Leu Ser Val Val Arg Phe Leu Ala 
125 130 135 140 

act gtt cac ccc ttc egg etc ctt cat acc acc age ate aag aac gee 
Thr Val His Pro Phe Arg Leu Leu His Thr Thr Ser lie Lys Asn Ala 
145 150 155 

tgg att etc tgt ggg gtc ata tgg ate ttt att atg get tec tea aca 
Trp lie Leu Cys Gly Val Me Trp Me Phe lie Met Ala Ser Ser Thr 
160 165 170 

gta ctt ctg aag aat ggc tct gag cag aaa gac aat gtc aca ttg tgc 
Val Leu Leu Lys Asn Gly Ser Glu Gin Lys Asp Asn Val Thr Leu Cys 
175 180 185 

tta gag ctg aat tct aat aaa gtt act aaa ctg aag acc atg aac tac 
Leu Glu Leu Asn Ser Asn Lys Val Thr Lys Leu Lys Thr Met Asn Tyr 
190 195 200 

gtt gec ttg gtg gtg ggc ttt gtg ctg cca ttc ggc act etc age ate 
Val Ala Leu Val Val Gly Phe Val Leu Pro Phe Gly Thr Leu Ser lie 
205 210 215 220 

tgc tac ctg eta ate att cga get ttg tta aag gta gag gtc ccg gag 
Cys Tyr Leu Leu Me lie Arg Ala Leu Leu Lys Val Glu Val Pro Glu 
225 230 235 



433 



481 



529 



577 



625 



673 



721 
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tec ggg ctg egg ctt tct cac agg aag gca ttg ate acc gtc ate att 769 
Ser Gly Leu Arg Leu Ser His Arg Lys Ala Leu He Thr Val lie He 
240 245 250 

get ttg ate ate ttt etc ctg tgt ttc ctg ccc tat cac gta ctg aga 817 
Ala Leu Me I le Phe Leu Leu Cys Phe Leu Pro Tyr His Val Leu Arg 
255 260 265 

acc ctt cac ctg etc gaa tgg aaa get gat aaa tgc aaa gac agg ctg 865 
Thr Leu His Leu Leu GIu Trp Lys Ala Asp Lys Cys Lys Asp Arg Leu 
270 275 280 

cat aaa get gtg get gtc aca eta get ttg gca gcg gee aac age tgc 913 
His Lys Ala Val Ala Val Thr Leu Ala Leu Ala Ala Ala Asn Ser Cys 
285 * 290 295 300 

ttc aat cct ttc etc tat tac ttt get ggg gag aat ttt aag gac aga 961 
Phe Asn Pro Phe Leu Tyr Tyr Phe Ala Gly GIu Asn Phe Lys Asp Arg 
305 310 315 

eta aag tct gca etc agg aaa ggt cga cca cag aaa aca agg tgc ggt 1009 
Leu Lys Ser Ala Leu Arg Lys Gly Arg Pro Gin Lys Thr Arg Cys Gly 
320 325 330 

ttc tct gtc tgt gtg tgg ctg aaa aag gaa acg aga gtg taagggatta 1058 
Phe Ser Val Cys Val Trp Leu Lys Lys GIu Thr Arg Val 
335 340 345 

ttaggtgagg ctgttattat gtccttgccc ttgtgtctac ccc 1101 



<210> 18 
<211> 345 
<212> PRT 
<213> Sus scrofa 
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<400> 18 

Met Glu Arg Lys Leu Met Ser Leu Leu Pro Ser He Ser Leu Ser Glu 
1 5 10 15 

Met Glu Pro Asn Ser Thr Leu Gly Asn His Asn Ser Asn Arg Ser Cys 
20 25 30 

Thr Thr Glu Asn Phe Lys Arg Glu Phe Tyr Pro I le Val Tyr Leu Val 
35 40 45 

Me Phe lie Trp Gly Ala Leu Gly Asn Gly Phe Ser I le Tyr Val Phe 
50 55 60 

Leu Lys Pro Tyr Lys Lys Ser Thr Ser Val Asn Val Phe Met Leu Asn 
65 70 75 80 

Leu Ala Me Ser Asp Leu Leu Phe Thr Me Thr Leu Pro Phe Arg Val 
85 90 95 

Asp Tyr Tyr Leu Arg Gly Ser Asn Xaa Me Phe Gly Asp Thr Pro Cys 
100 105 110 

Arg Me Met Ser Tyr Ser Met Tyr Val Asn Met Tyr Ser Ser Me Tyr 
115 120 125 

Phe Leu Thr Val Leu Ser Val Val Arg Phe Leu Ala Thr Val His Pro 
130 135 140 

Phe Arg Leu Leu His Thr Thr Ser Me Lys Asn Ala Trp Me Leu Cys 
145 150 155 160 

Gly Val lie Trp Me Phe Me Met Ala Ser Ser Thr Val Leu Leu Lys 
165 170 175 



Asn Gly Ser Glu Gin Lys Asp Asn Val Thr Leu Cys Leu Glu Leu Asn 
180 185 190 
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Ser Asn Lys Val Thr Lys Leu Lys Thr Met Asn Tyr Val Ala Leu Val 
195 200 205 

Val Gly Phe Val Leu Pro Phe Gly Thr Leu Ser lie Cys Tyr Leu Leu 
210 215 220 

lie lie Arg Ala Leu Leu Lys Val 6lu Val Pro Glu Ser Gly Leu Arg 
225 230 235 240 

Leu Ser His Arg Lys Ala Leu He Thr Val Me lie Ala Leu Me He 
245 250 255 

Phe Leu Leu Cys Phe Leu Pro Tyr His Val Leu Arg Thr Leu His Leu 

260 265 270 m 

Leu Glu Trp Lys Ala Asp Lys Cys Lys Asp Arg Leu His Lys Ala Val 
275 280 285 

Ala Val Thr Leu Ala Leu Ala Ala Ala Asn Ser Cys Phe Asn Pro Phe 
290 295 300 

Leu Tyr Tyr Phe Ala Gly Glu Asn Phe Lys Asp Arg Leu Lys Ser Ala 
305 . 310 315 320 

Leu Arg Lys Gly Arg Pro Gin Lys Thr Arg Cys Gly Phe Ser Val Cys 
325 330 335 

Val Trp Leu Lys Lys Glu Thr Arg Val 
340 345 



<210> 19 
<211> 20 
<212> DNA 



WO 01/19986 



PCT/JPOO/06265 



18/23 

-ass 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 19 

atatgtctga tgcctgccaa 

<210> 20 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 20 

agtcatttgg agactatgag tg 



<210> 21 
<211> 1249 
<212> DNA 

<213> Rattus norvegicus 

<220> 
<221> CDS 

<222> (208).. (1134) 
<400> 21 

atatgtctga tgcctgccaa ggtcagaaga gggtgtcgga gaaacttgct tctcgccatg 60 
tgagatggag tacggcaaat gtttgatcac taatcaggaa gaaaagtgga attgtatgaa 120 
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gtaacttttt gggtttattt ctttttaaac taatataaag agaaaacttt atattagtcc 180 

ttgcctctgt ccaactccat attagaa atg gga gta act ggg acc ccc age tat 234 

Met Gly Val Thr Gly Thr Pro Ser Tyr 

1 5 

tat agt gac aag aac tgt aca ata gaa aac ttc aag agg gac ttt tac 282 

Tyr Ser Asp Lys Asn Cys Thr lie Glu Asn Phe Lys Arg Asp Phe Tyr 

10 15 20 25 

cct ate ate tac ctg ata ata ttt gtc tgg gga gec ttg gga aat ggc 330 

Pro Me Me Tyr Leu Me Me Phe Val Trp Gly Ala Leu Gly Asn Gly 

30 35 40 

ttt tec ata tat gtc ttc eta cag act tac aag aag tec aca tct gtg 378 

Phe Ser Me Tyr Val Phe Leu Gin Thr Tyr Lys Lys Ser Thr Ser Val 

45 50 55 

aat gtt ttc atg etc aac ctg gee att tea gat ttc eta ttc ata age 426 

Asn Val Phe Met Leu Asn Leu Ala Me Ser Asp Phe Leu Phe Me Ser 

60 65 70 

acc ctg ccc ttc agg get gac tat aat ttc aga ggt tct gat tgg ata 474 

Thr Leu Pro Phe Arg Ala Asp Tyr Asn Phe Arg Gly Ser Asp Trp lie 

75 80 85 

ttt ggg gac tgg gee tgc aga att atg tct tat tct tta tat gtc aac 522 

Phe Gly Asp Trp Ala Cys Arg Me Met Ser Tyr Ser Leu Tyr Val Asn 

90 95 100 105 

atg tat act age att tat ttc eta act gtg ctg agt att gtg cgc ttc 570 

Met Tyr Thr Ser Me Tyr Phe Leu Thr Val Leu Ser Me Val Arg Phe 

110 115 120 

ctg gee act gee cac ccc ttc cag atg etc cat ate acc age gtt agg 618 
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Leu Ala Thr Ala His Pro Phe Gin Met Leu His He Thr Ser Val Arg 
125 130 135 

agt gcc tgg ate etc tgt ggg att ata tgg gtc ttc ate atg get tec 666 
Ser Ala Trp I le Leu Cys Gly l ie Me Trp Val Phe I le Met Ala Ser 
140 145 150 

tea gga ctg ctt ctg aag cat ggc caa gag aag aaa aat aac act aca 714 
Ser Gly Leu Leu Leu Lys His Gly Gin Glu Lys Lys Asn Asn Thr Thr 
155 160 165 

ttg tgc ttt gag ctg aat etc caa aag ttt aaa aat etc gtc ate ttg 762 
Leu Cys Phe Glu Leu Asn Leu Gin Lys Phe Lys Asn Leu Val lie Leu 
170 175 180 185 

r 

aac tac att gca tta ggg gtg ggc ttc ttg ctt cca ttt ttc ata etc 810 
Asn Tyr Me Ala Leu Gly Val Gly Phe Leu Leu Pro Phe Phe Me Leu 
190 195 200 

ace ate tgc tac ctg ttg ate ate egg gtc ttg tta aag gtg gag att 858 
Thr Me Cys Tyr Leu Leu Me Me Arg Val Leu Leu Lys Val Glu Me 
205 210 215 

cca gaa tea ggt cca egg gat get cag agg aag gca ctg acc act ate 906 
Pro Glu Ser Gly Pro Arg Asp Ala Gin Arg Lys Ala Leu Thr Thr Me 
220 225 230 

gtc att gcc atg ate ate ttc etc etc tgt ttt ctg cca tac cat gca 954 
Val Me Ala Met lie Me Phe Leu Leu Cys Phe Leu Pro Tyr His Ala 
235 240 245 

ctt egg acc ate cac ttg gtc aca tgg gat gca gat tea tgt atg gat 1002 
Leu Arg Thr Me His Leu Val Thr Trp Asp Ala Asp Ser Cys Met Asp 
250 255 260 265 

gaa tta cat aag gcc acg gtc ate act ctg acc ttg get gca gcc aac 1050 
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Glu Leu His Lys Ala Thr Val Me Thr Leu Thr Leu Ala Ala Ala Asn 
270 275 280 

age tgc ttc aat ccc ttt etc tat tat ttt get gga gag aat ttc aaa 1098 
Ser Cys Phe Asn Pro Phe Leu Tyr Tyr Phe Ala Gly Glu Asn Phe Lys 
285 290 295 

gca cga tta agg get ata ttc age aaa gat cat eta tagaaagcaa 1.144 
Ala Arg Leu Arg Ala I le Phe Ser Lys Asp His Leu 
300 305 

agtcaaagtg cagccttcct atttgtgtat tactgaagac cagagttaag agcataaggg 1204 

gctgttctgg aggtacgetc atgaacactg gtgtccacct tcact 1249 



<210> 22 
<211> 309 
<212> PRT 

<213> Rattus norvegicus 
<400> 22 

Met Gly Val Thr Gly Thr Pro Ser Tyr Tyr Ser Asp Lys Asn Cys Thr 
1 5 10 15 

Me Glu Asn Phe Lys Arg Asp Phe Tyr Pro Me Me Tyr Leu Me Me 
20 25 30 

Phe Val Trp Gly Ala Leu Gly Asn Gly Phe Ser Me Tyr Val Phe Leu 
35 40 45 

Gin Thr Tyr Lys Lys Ser Thr Ser Val Asn Val Phe Met Leu Asn Leu 
50 55 60 

Ala Me Ser Asp Phe Leu Phe Me Ser Thr Leu Pro Phe Arg Ala Asp 
65 70 75 80 
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Tyr Asn Phe Arg Gly Ser Asp Trp He Phe Gly Asp Trp Ala Cys Arg 
85 90 95 

lie Met Ser Tyr Ser Leu Tyr Val Asn Met Tyr Thr Ser He Tyr Phe 
100 105 110 

Leu Thr Val Leu Ser I le Val Arg Phe Leu Ala Thr Ala His Pro Phe 
115 120 125 

Gin Met Leu His lie Thr Ser Val Arg Ser Ala Trp lie Leu Cys Gly 
130 135 140 

Me lie Trp Val Phe lie Met Ala Ser Ser Gly Leu Leu Leu Lys His 
145 150 155 160 

Gly Gin Glu Lys Lys Asn Asn Thr Thr Leu Cys Phe Glu Leu Asn Leu 
165 170 175 

Gin Lys Phe Lys Asn Leu Val He Leu Asn Tyr lie Ala Leu Gly Val 
180 185 190 

Gly Phe Leu Leu Pro Phe Phe lie Leu Thr He Cys Tyr Leu Leu lie 
195 200 205 

He Arg Val Leu Leu Lys Val Glu He Pro Glu Ser Gly Pro Arg Asp 
210 215 220 

Ala Gin Arg Lys Ala Leu Thr Thr He Val He Ala Met He lie Phe 
225 230 235 240 

Leu Leu Cys Phe Leu Pro Tyr His Ala Leu Arg Thr lie His Leu Val 
245 250 255 



Thr Trp Asp Ala Asp Ser Cys Met Asp Glu Leu His Lys Ala Thr Val 
260 265 270 
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lie Thr Leu Thr Leu Ala Ala Ala Asn Ser Cys Phe Asn Pro Phe Leu 
275 280 285 

Tyr Tyr Phe Ala Gly Glu Asn Phe Lys Ala Arg Leu Arg Ala Me Phe 
290 295 300 

Ser Lys Asp His Leu 
305 



<210> 23 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 23 

gggtctagaa tggagagaaa acttatgtcc ttacttc 



<210> 24 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenced artificially 
synthesized primer sequence 



<400> 24 

ccctctagac tattacactc tcgtttcctt tttcagccac 



40 
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